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FOR WOOD TAG Moisture Meters 
AND WOoOOoD PRODUCTS Today, producers of lumber guarantee the 


percentage of moisture content in the prod- 
ucts they sell...and lumber dealers, builders 
and other users of wood and wood products 
buy or sell on the same firm basis. 
Universally accepted and used for rapid, 
accurate determinations of moisture content 
in wood, the TAG-Heppenstall Moisture 
Meter helps to eliminate costly claims, dam- 
age and waste all along the line. Satisfaction, 
based upon this MOISTURE PROTECTION is 
assured before, during, and after fabrication. 
The TAG-Heppenstall Meter is entirely 
self-contained, relatively low in cost and 
indicates per-cent moisture content by 
direct-reading. This quick, efficient applica- 
tion dispenses with complicated laboratory 
tests formerly required by other methods. 
Other TAG Moisture Meters are avail- 
able for quickly determining moisture con- 
tent in tobacco, grains, and other granular 
materials. All give accurate moisture meas- 
urement ...more convenience... lower cost. 


Cc. J. TAGLIABUE CORPORATION (N. mm TAG) 


591 Frelinghuysen Avenue, Newark 5,N. J 











The full scope of this new development 





is unknown. Original installations, however, prove that it Snags Rg 


opens new horizons in low temperature measurement and control. 


Brown pioneers again with the introduction of a prac- 
tical radiation pyrometer for low temperatures. 


The new Radiamatic provides a means of controlling 
Jow temperature processes where a thermocouple or 
thermometer bulb cannot be placed in contact with or 
sufficiently close to the work to obtain reliable readings. 
It can be used where vibration and shock would damage 
other temperature measuring means—where work moves 
pf rotates. 


Already the new Low Temperature Radiamatic has 
illed an instrumentation need on plastic mills, rubber 


mills, plastic finishing rolls, continuous curing ovens 


nd paint pigment kilns. It has also been used in the 
tudy of radiating characteristics of surfaces. 


PERTINENT POINTS 


(1) The instrument is supplied with a 0 to 100 scale. 


control problem in your field . . 


(2) Some customers have successfully used the low 
temperature Radiamatic for temperatures below 70° F., 
we are now in the process of accumulating such field 
data for your future benefit. (3) The material being 
measured must have emissivity which is consistent to 
within a small percentage of its nominal value. (4) The 
room temperature surrounding the Radiamatic head 
should always be below 120° F. 


WE SOLICIT YOUR INTEREST 


Production is limited. However, we solicit your in- 


quiries. This new device may solve an outstanding 


and solving your 





control problems is our primary interest. 


THE BROWN INSTRUMENT COMPANY, 4482 Wayne Ave., Philadelphia 44, Pa. 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Offices in principal cities of the United States, 
Canada and throughout the world. 


Tne 
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EDITORIAL 


Instrumentation Science Can Be Fun 


..-. Ma ; Feature Articles 


FINE WATCH = " SIMULTANEOUS MEASUREMENT OF TENSION 
tt AND ELECTRICAL RESISTANCE OF FINE WII! 
in q “OX A) By J. T. Norton and G. C. Kuczynski 
eee A FIFTY-POINT BRIDGE BALANCE UNIT 
for use with a Baldwin SR-4 Strain Indicator 


; By N. C. Fick and N. A. Crites 
| SIMPLIFIED DYNAMIC STRAIN EQUIPMENT 
By Will J. Worley 


BIBLIOGRAPHY ON TRANSDUCTORS, 
Magnetic Amplifiers, etc. . 
Appendix to December article by H. B. Rex 


TWENTIETH ANNIVERSARY FEATUR! 
A “Historical Museum on Paper” 
of American Instruments in 
Science and Industry 
(Concluded) 
EDITORIAL INTRODUCTION 
Eighth “Gallery” 
The “MIRACLE of PRODUCTION” and VIC 
1944-1945 


BURURLE INA 


The Month’s New Instruments 
Modern Console Type Testing 


Control Center for Precision Instruments 
Instruments on the March 


A FINE panelboard does much more Shielding Principle Provides Electrical Micrometer 


for the instruments on it than sup- AAAS Conference on Instrumentation 
port them properly. Just as the scintil- Unique Instrument Kits 
Calibration-flasher Control] 


lating case of a fine watch points to the ee a 

"ey 4 Dyeless Color Microscopy 
worth of the precision movement with- 
in it—so the design, smooth lines and Other Regular Features 
custom features of a: Falstrom Panel LETTER TO THE EDITOR. By G. P. Lonergan 
indicate the outstanding superiority of WHEN A FELLER NEEDS CONTROL 
the entire control assembly... quality MANUFACTURERS’ NEW LITERATURE 
at a glance! Write for illustrated bulle- ADVERTISERS’ INDEX 


tins $125 and S126. 
“a JOURNAL of the 
STRUCTURES FOR EVERY CONTROL REQUIREMENT INSTRUMENT SOCIETY OF AMERICA 


Instruments The Magazine of Measurement and Contro 
is published monthly on the 15th by The Instruments Publishing ( 
1117 Wolfendale St., Pittsburgh 12, Pa. 


Richard Rimbach M. F. Béhar 
Publisher Editor 


District OFFIces AND MANAGERS 


MEMBER James Condon, 36 Myrtle St., Boston 14, Mass. (Lafaye 
3-0829). Stuart Rogers, Room 928, 17 East 42nd St., New 


York 17, N. Y. (Murray Hill 2-0821). Harold W. Hasket 
NewKnocked-Down Control Panelwith Heavy Duty Public 742 Elberon Ave., Cincinnati 5, Ohio (Grandview “re “. 
Cubicles Monitor's Desk Utility Cubicle Room 615, 360 N. Michigan Ave., Chicago 1, Til. (Andor 


4299). James R. Wright, 411 North Tenth St., S! 
Audit Bu- Mo. (Chestnut 1965), M. D. Pugh, 2721_N. Maré Ave 
Y, reau of Cir- Altadena, Calif. (Sycamore 7-2894). C. F. Goldcamp, 1!!! 
(ace 1870 culations Wolfendale St., Pittsburgh 12, Pa. (Fairfax 0161). 
. * Tz 10 
Designers... Engineers . . . SUBSCRIPTION RATES IRE Sl 
Builders United States and U. S. Possessions .. $3.00 $5.00 
Canada, Latin America and Australia... 4.00 6.00 
All other countries except those noted below 5.00 8.00 
For the present, subscriptions are not being accepted from Austria, 
Czechoslovakia, Germany, Hungary, Poland, Romania, Russia and 
Payments from outside the U. S. A. must be in the form of 


‘e - 
FA 3 S$ T Ww O MA 4 ‘oy,’ | PA a | y national Money Order or check on a U. S. bank, Position anc 
connection as well as products manufactured must be indicat 









































subscription orders. 

Copyright 1948 by The Instruments Publishing Company. 
second-class matter January 26, 1932, at the post office at! 
under the Act of March 3, 1879. 
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GREATER STRENGTH 

























CTO! FOR EASE AND ECONOMY OF SERVICE 


Reduction of behind-the-panel depth . . . potential circuit 








oe resistance built within the instrument in most instances. 
Economy of space... small size—only 4% inches 
al square—permits mounting of five instruments side-by- 
} ‘ iyi side on a panel only 24 inches wide. ]-per-cent 
GY accuracy . . . antiparallax scale and pointer plus 
STURDINESS—Jewels spring antiglare glass permit readings from any reasonable 
i ik cites ‘bility of distance or angle. 
mounted to minimize poss ° 
> ee: : —s And those are only a few of the features available 
accidental damage to pivots. to you in these new instruments. Couple them with the 
many other refinements found in all G-E switchboard 
instruments and you have a line unexcelled in quality 
RICA and performance . . . instruments that will do the job 
P better, quicker, and more efficiently. 
sing Co., I =, When you need switchgear or additional switch- 
dt’) board instruments, insist on the G-E long-scale line 
ar J and be sure of the best. Ask your nearest G-E sales 
office for complete information on these AB-15 (a-c) 
Se Lateran and DB-15 (d-c) instruments. . . 
2nd St., New 
LW. Hasket EASE AND ECONOMY OF A-c Ammeter _A-c Voltmeter A-c Wattmeter 
"Til, (Andover SERVICING assured by new “unit” Varmeter Power-factor Meter = Frequency Meter 
, ot. Low . . . 
Marengo Ave design . . . entire moving-element Synchroscope § D-c Ammeter D-c Voltmeter 
oldcamp, 11!/ . 
161). assembly can be removed without Apporatus Dept., General Electric Company, Schenec- 
we oe disturbing calibration. tady 5, N. Y. 
ars P 
= % *Reg. U.S. Pat. OfF. 
7 B 
and Yugoslavia 
n of an Inter 
and company 
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INSTRUMENTS 


ON THE 


MARCH 


Shielding Principle Provides Electrical Micrometer 


WASHINGTON, D. C.— The prin- 
ciple that the field surrounding a coil 
fed with alternating current will induce 
current in an adjacent coil and that the 
amount of current thus induced can be 
controlled by placing a shield or a low- 
resistance conductive medium at vari- 
ous distances from the latter coil, is 


employed to make a linear reading de- 
vice for use as an electrical micrometer. 
The shield is placed not between the 
primary and secondary coils, but adja- 
cent to the latter. Its distance from the 
secondary coil determines the amount 
of energy produced in this coil. 


The new device, developed by M. L. 
Greenough of the National Bureau of 
Standards, was primarily designed to 
afford a means for measuring thickness 
of the oil film in the bearings of a large 
Navy turbine shaft. The device has a 
number of important applications: as 
a micrometer, a phonograph pick-up, a 
microphone, ete. 

The electrical micrometer designed at 
the Bureau utilizes the fact that high- 
frequency energy radiated from a coil 
is at zero at the surface of a perfectly 
conducting shield adjacent to that coil. 
This phenomenon occurs because eddy 
currents are set up in the shield by 
the field of the radiating coil, and these 
eddy currents set up an opposing mag- 
netic field at the surface of the shield. 
The opposing field exactly cancels the 
incident field at the surface of the metal 
plate. Theoretically, a pick-up coil of 
zero thickness applied at the surface of 
the shield would receive no energy. 
Since it is impossible to design a coil 
of zero thickness, compensation for the 
necessary thickness has been included 
in the design. 

When the pick-up coil is moved away 
from the shield, in the direction of the 
radiating coil, it picks up a certain 
amount of energy because the radiated 
field becomes stronger while the field 
up by the currents of the shield 
becomes weaker due to the change in 
distance. This condition becomes more 
marked as the distance between the 
pick-up coil and the shield increases. 
This is true whether the distance be- 
tween the pick-up coil and the radiating 
coil decreases or remains unchanged. 


set 


Because the metal background is not 
a perfect conductor and because the 
coil has a measurable thickness, a mini- 
mum reading is obtained when the 
pick-up coil is in contact with the metal 
background. This condition is corrected 
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by the addition of a third coil which 
permits a zero reading to be obtained. 

The radiating coil is fed a high- 
frequency current. When the microm- 
eter is held at some distance from any 
metallic object, the field from the radi- 
ating coil induces voltage in the secon- 
dary (or pick-up) coil, and this in- 
duced voltage is measured either on 
an oscilloscope or by an a-c. indicating 
instrument, which indicates the change 
in distance between the micrometer and 
the metal background. 

This principle can be employed in a 
variety of ways. In its application as a 
micrometer, the coil assembly is mount- 
ed on a movable shaft in such manner 
that it can be caused to approach or 
recede from a metallic plate. The ma- 
terial to be measured is placed between 
and is pressed lightly between them. 
When the material is removed, the cur- 
rent generated in the pick-up coil is a 
the pick-up coil and the metallic plate 
measure of the thickness of the mate- 
rial which occupied the space. The indi- 
cating instrument can therefore be cali- 
brated in thousandths of an inch. 

Capacitance micrometers, with which 
measurement is made of the thickness 
of a non-conducting film separating the 
micrometer from a conductive back- 
ground, are well-known. It is impos- 


Measuring paint-spot thickness with 


sible, however, to use micro 
this type where the conduct 
ground is either inaccessible 
be accurately defined. Simila 
curacies are likely to be 
because of changes in the 
constant of the insulating filn 
the metallic backing. 

When the new electrical m 
was used to measure the dis) 
of'a turbine shaft in its jow 
of the devices were spaced 
around the turbine shaft. This 
ment is so sensitive that a defi 
0.01” of the center of a 6” sg] 
vides a 2” deflection of the ce: 
of a cathode-ray tube. The mix 
is about %” in diameter by 
length and is able to measure d 
from zero to 0.02”. Readings t 
are easily obtained. The indicat 
linear to within a _ fraction 
percent. 

When the principle is employed 
phonograph pick-up, the vibratio) 
a flat-plate armature fastened to 
needle causes a change in the positio, 
of this armature with 
pick-up coil. This causes alternatioy 
the output of the pick-up coil, and they 
electrical fluctuations may be 
and fed into an amplifier for reproduc. 
tion. By selection of suitable 
cies, the output of the pick-up coil may 
be high frequency fed directly into 
intermediate frequency stages of 
superheterodyne phonograph-radi: 
ceiver in any of a variety of ways. T 
of the circuit indicate satisfactory 
eration in receivers’ using 
kilocycle intermediate frequency 

When the new electrical micromet 
is used as a microphone, vibrations a 
jacent to the pick-up coil are creat 
by a metallic diaphragm, and the 
ment of this diaphragm causes f 
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rectified 
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new NBS micrometer 





» ULO0O0) 
ndicatiory 
ion f 


ployed 


ribration 

ened to the 
the positior 
pect to the 


lernatioy 

il, and these 
be rectified 
yr reproduc- 


le frequen- 


up coil may 
tly into the 
ages of ; 
hh-radio re- 
ways. Tests 


factory 

ig a 4 ()- 
uency 
micromete 
rations a 
are create 
d the m 


ses fluct 
. 4 


This WESTON ("2:1 *Sensitrol Relay 


® provides positive control on 2 microamperes 
¢ handles up to 50 milliamperes at 120 volts AC or DC 
* resists extreme shock and vibration 


efe is a sensitive relay whose unique of existing products. To assist in their 
hatacteristics stir the imagination... proper application, consult our repre- 





sibilities for mew product development, _ trical Instrument Corporation, 591 Fre- 
and for simplification and improvement _linghuysen Ave., Newark 5, New Jersey. 


suggesting to design engineers vast pos- sentatives, or write... WESTON Elec- 


*SENSITROL—A registered trade-mark designating the contact- 
making instruments and relays, as manufactured exclusively by 


the Weston Electrical Instrument Corporation, Solenoid reset type (illustrated 


“4 Weston Cus —, saat Dhak ab enaieel reset 


: * ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
‘ ORLEANS - NEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 


types available. 
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tions in the output of the pick-up coil. 
The action is similar to that of the de- 
vice used as a phonograph pick-up. With 
a slight modification, the device may be 
used as a thermometer. A strip of bi- 
metal of convenient length is so mount- 
ed that it extends in a path parallel to 
the end plane of the pick-up coil, posi- 
tioned closely adjacent to that coil. As 
the bimetal bar bends in accordance 
with heat, its free end is brought closer 
to or farther from the pick-up coil and 
an indication is given on an instrument 
calibrated in degrees. 


AAAS Conference on 
Instrumentation 


KINGSTON, R. I.—The Gordon Re- 
search Conferences sponsored by the 
AAAS (formerly known as the Gibson 
Island Research Conferences) for 1948 
will be held from June 21 to September 
3 at the Colby Junior College, New Lon- 
don, N. H., it was announced by Con- 
ference Director W. George Parks, 
Rhode Island State College, Kingston, 
ae 

Those interested in attending the 
Conferences are requested to send in 
their applications to the Director, on or 
before April 20. Each applicant must 
state the institution or company with 
which he is connected and the type of 
work in which he is most interested. At- 
tendance at each Conference is limited 
to 100 individuals. Members attending 
a Conference are expected to live at the 
College. 

The morning sessions, Monday 
through Friday, are scheduled from 
9:30 to 12:00 noon. The second session 
of each day is held in the evening from 
7:30 to 10:00 p.m., Monday through 
Thursday. There are no Friday evening 
sessions. 

fugquat 
PETERS, 
Chairman. 

August 2. Chemical Analysis 
Dielectric Constant Measurements. Speaker 
to be announced. Methods for Measuring 
Dielectric Constant. Speaker to be announc- 
ed. Solution of Analysis Problems with 
Dielectric Constant Measurements. 

Instrumentation in Modern Radio Chemis- 
try. Speaker to be announced, Instruments 
Used for Measuring Radioactivity, CLIF- 
FORD K. BECK. “Tagged Atom” Analy- 
tical Techniques and Applications. 

August 3. Application of Microwaves to 
Instrumentation. Speaker to be announced. 
Basic Concepts of Microwaves as Applied to 
Instrumentation. Speaker to be announced. 
Solution of Measurement Problems with 
Microwaves. 

Use of Ultrasonics im Chemical Analysis. 
Speaker to be announced. Recent Develop- 
ments in Application of Ultrasonics to 
Chemical Analysis. 

August 4. X-ray Absorption Spectros- 
copy. H. W. BOUSMAN. Physical Analysis 
by X-ray Absorption Techniques. Speaker 
to be announced, Continuous Measurement 
of Process Variables with X-ray Absorp- 
tion, 

Symposium on Problems Associated with 
the Development of Instruments for Re- 
search and Process Measurement and Con- 
trol. Speaker to be announced, 

August 5. Raman and Ultraviolet Spec- 
troscopy. E. J. ROSENBAUM, Raman Spec- 
troscopy.. A. O. BECKMAN. Applications 
of Ultraviolet Spectrophotometry. 

Electrical Methods of Analysis, Speaker 
to be announced. 

August 6. Measurement of Gas Concen- 
tration. O. G. KOPPIUS., Infrared Product 
Controller. 


2-6—INSTRUMENTATION—J. C. 
Chairman; H. C. FROST, Vice- 


Through 
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Unique Instrument Kits 


PITTSBURGH, Pa.—In the Mid- 
Continent oil fields another engineer 
saw Nick Rebarick, field engineer for 
the Spang-Chalfant Division, National 
Supply Co., moving on a job with his 
new black kit and remarked to a 


friend: “There goes a walking ‘Bureau 
of Standards’.” This was not said in 
jest, for Nick, like the three other field 
engineers of Spang-Chalfant who inves- 
tigate complaints in the oil fields under 
the direction of Chief Engineer Howard 
Texter, is not only an expert in his own 
right, but he carries a variety of test- 
ing and measuring instruments that 
would be the delight of any laboratory 
technician—instruments that cost ap- 
proximately $3500.00 — instruments to 
meet any emergency that might arise 
out on a field job or in a machine shop 
relative to tubular products. 





Calibration-flash Control 


NEW YORK, N. Y.—A thyratron- 
controlled calibration flasher designed 
to eliminate variations in the intensity 
and width of recorded reference lines 
when spectra are recorded photographi- 
cally at different speeds is shown in the 
attached circuit diagram released by 





NEW USE FOR RADAR ALTIMETERS. United Air Lines pilots flying between > 


The Texas Company. Closi: 
microswitch fires the thyrat 
discharges the 4 mfd. capacit 
a small incandescent lamp fila 

The magnitude and durati 
current wave produced by ea: 





Circuit diagram of the’thyratron 
calibration flasher 


itor discharge will be the same 


egart 


less of changes in the flashing rate. By 


an increased flashing rate will tend { 


lamp filament excited solely by the 


increase the starting temperature of , 


charge and increased flash intensities 


will result. 

Filament starting temperature is ¢ 
rected by means of a small direct cy 
rent provided by the transformer, fy 
wave rectifier and series resistance, |) 


excitation of the lamp is desirable sing 
flashing will occur at different phases 


of an a-c. wave and reference lines 
varying intensity will result. 


Dyeless Color Microscop 


CHICAGO — Microscopy in co 


without the use of dyes or light filters 
is now a reality. A new technique, de- 


Crossmor 


veloped by Germain C., 


Bausch & Lomb Optical Co. scientist, 
provides a speedier, more accurate ider- 
tification of a wide range of colorless 
transparent substances, including drugs 


and minerals. 


In a talk delivered here before th 
Zooligical Section of the AAAS, Cross 


mon termed the technique “dispers 


staining” and showed color photographs 


\ 


y 


of thin sections of body tissue in whic 


muscle fiber, blood vessels and fatty t 
sues appeared in bright 
colors. 


Crossmon that 


demonstrated 


standard microscope equipment is !t 
quired to turn transparent, colorless 00- 


contrasting 


} 


Francisco and Honolulu use “pressure pattern” route selection made possible by (! 


accurate meteorological data before and during trip, (2) efficient navigation, (4) 
stant interchange of information by radio, (4) pressurized cabins of DC-6 type (rao 
ports permitting flying at 20,000 feet. Comparison of readings of high-altitude 1 
ressure-type altimeters enables navigator to plot pressure area 4! 
tude and take advantage of favorable winds. In a situation such as shown on the abov' 
map, the fastest westbound route would be A and the fastest castbound route would ® 


altimeters and 


F—instead of D which is the shortest. 


] 


at 
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Fewer Meter Types Needed 


® when you 
standardize on 
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CLOSCOp\ 
»y in color, 
light filters 
achnique, de- 


. Crossmon, 

Co. scientist, Iiy7. >: _ 

ceurate iden. ee ith Hagan Ring Balance Flow Meters, any 
of colorless, given meter can be adjusted in the field to give 


luding drugs Hfull scale reading for any differential within a 


Tange of 7 to 1. 

» Adjustment within this range is obtained by 
Imerely changing the setting of a range screw. The 
eter is quickly recalibrated by means of check 
eights furnished with it, and is back in service 
within a few minutes. No piping need be discon- 
ected. 

Since for any meter job within this 7 to 1 range 
bnly one meter body is required, you can carry in 
tock the meters you are likely to want. There is 
0 need to wait for a ‘tailor-made’ job. 

This easy adaptability to a wide variety of ap- 
lications is one reason why more and more plants 
te standardizing on Hagan Ring Balance Meters. 
For full information, send for Hagan Bulletin 
M47. 

Hagan Corporation, Hagan Building, Pitts- 
urgh 30, Pa. 
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HAGAN 
HALL 


BUROMIN 
CALGON 





"Ring 
Balance 






l/pper left: 
Standard 
body equipped 
with R 80 ring, 
for differential 
pressures from 20 te 
140 inches. Ring R 22 
(bottom) is for maximum 
differentials from 0.5 inch to 4 inches; R 91 (top) from 
60 to 420 inches. Other rings are available for other 
differentials. Adjustment for various differentials with- 
in each range is merely a matter of setting a range screw. 


HAGAN CORPORAIION 


BOILER COMBUSTION CONTROL 
RING BALANCE PRESSURE 


meter 


SYSTEMS 
INSTRUMENTS 
nen, Ba gens 


FLOW AND 


FURNACE 


METALLURGICAL 
BIT -1t1j(0)-16! 


SYSTEMS 
FORCE MEASURING DEVICES 
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WHY BUY 
3 UNITS 


when 


| TWIN SEAL UNIT 
WILL SERVE 3 WAYS 


10,000 psi—no leakage or seepage 


1 PORTABLE PRESSURE TESTING 
Weight, filled with oil, 82 Ibs. 


2 BENCH WORK WITH TEST GAGE 
mounted on aluminum drip pan 


er, 


— 


3 DEAD WEIGHT TESTING 
shown with dead weight attach- 
ment mounted on unit. 
Write for Bulletin 


MANSFIELD & GREEN 


1051 Power CLEVELAND 14 O 


Avenue 


Page 298—Instruments—Vol. 21 


jects to bright colors. By choice of the 
correct immersion liquid which is placed 
over the sample, each different material 
appeared a different color. Crossmon 
illustrated his technique with photo- 
graphs: In each case, particles of dif- 
ferent composition were different in 
color. 

To make white light on a colorless 
object produce color, Crossmon pointed 
out, the light from the microscope lamp 
is passed through a darkfield substage 
lens to strike the sample at a high 
angle. The sample is covered with a 
high-dispersion liquid that matches the 
refractivity of different materials at 
different portions of the color spectrum. 

Each material then scatters some of 
the colors present in the white light 
into the microscope where they are seen 
by the observer while other colors pass 
directly through the sample at such a 
high angle that they do not enter the 
microscope. 

The new method is expected to in- 
crease use of the microscope in checking 
foods or drugs for adulteration or con- 
tamination; testing minerals or ores for 
impurities and textiles for fiber identi- 
fication; determining identity of frag- 
ments in crime laboratories; studying 
the relative refractive index of body 
tissue structures in medical microscopy. 


Use of dyes to stain tissues 0) 
probably will not be supplanté 
mon stated, in those cases 
sorption of the dye is a specif 
cal identification of the mate 
In all of the many cases wh« 
ture of transparent materials 
studied with a microscope, 
contrast produced by “dispers 
ing” is expected to make the 
the microscopist less arduous 








To the Editor of Instruments: 


I would like to correct the si 
made in the writeup published 
January 1948 issue of Instrume) 
page 41 in which I stated that ; 
mercury-type flowmeter developed 
The Bristol Company in 1909 was ; 
first to be built in this count 

Mr. Charles G. Richardson of By 
ers-Providence, Inc. has advised m: 
F. N. Connet, Chief Engineer of B 
ers until his death, developed a mercy 
float instrument in 1893 with assista 
from Walter W. Jackson. This 
ment was known as the Venturi Met 
Register, and was installed first in \, 
Jersey Water Works System, Newa 
N. J. in 1893. G. P. LONeERGAD 
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WHEN A FELLER NEEDS CONTROL By 


Phil P 





THE PROJECT ENGINEER GIVES THE INSTRUMENT ENGINEER HIS MINIMUM REQUIREMENT 





NOW HERE WE MUST CONTROL FLOW 


WITHIN 1.1% , PRESSURE WITHIN * ibpsi 
AND TEMPERA TURE WITHIN + V2 F. 
WETTED PARTS TO BE STAINLESS, BUDGET 


ALLOWANCE 15S $500°%° 


WHAT / ALL You INSTRUMENT 
MEN WANT To Do THINGS 
Too EXPENSIVELY —WELL, 
I'L Do THIS JOB AND 


sHow You HOw / 


BUT MINE —THAT CANT 
BE DoNE FOR LESS THAN 
3) 90° / MIGHT EVEN 60 10 
1,900°° Zs 

$1 500 


ALL 


SS 








SO- HE DOES THE JOB HIMSELF — 


YEAH, MIKE, 
| SURE DO SEE 








iDEA By: 

R.B. TURKINGTON 

Ene DEPT 

ARMSTRONG CORK CO. 
CASTER, PA 





Instruments 


See! 1 TOLD You WE COULD DO iT! 
WE L-Lt YES, WE DID USE CAST IRON AND 
BRONZE, CONTROL? WELL-L WE ARE | 
HOLDING wiTHINt2% ON FLOW,A™D | 
+2 pst ON PRESSURE, AND * 3° NOT 

QUITE WHAT WE WANTED, BUT 'T 

wiLt Do/ A 





ays $5.00 for each idea used, Sender's name and company affiliation 


be acknowledged in the cartoon unless we are specifically requested not to do so 
Address Cartoon Dep't, Instruments, 1125 Wolfendale St., Pittsburgh 12, Pa. 
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antec, ( 
ses W ie) 4 
specific che ‘ 
te y By M. F. BEHAR 
$ whe: am: IN our February 1942 issue there 
= pet | was shown on this page a tabu- 
spersi Har mapping* of the entire realm 
> the ‘of Instrumentation. The editorial 
ous, Sended with a “teaser’’: 

; There is published for the first time one of 
a the basic formulae which I developed between 
: 1924 and 1927, when I had to prove that the 
- "formulation of a new science, to be called 

Instrumentation,”’ was not a wild dream but a 
— ae seful project. This formula needs a key. The 
ents: ey (one word to the wise) is Methodology. 
the stateme, That being considered a dry** 
lished in +) ubject in 1942, most of those who 
futnen's « Mshowed a spark of interest were 
developed \ gathe few who had not yawned or 
1909 was ).gmlaughed when the first Instrumen- 
ountry. "tation lantern-slides and _ black- 
coal Bull MJpoard sketches had been falter- 
‘eer of Tu, eningly, hesitantly and clumsily ex- 
ed a mercun epounded some two decades ago. 
ith assistaie {) These few enthusiasts have be- 
© oad at ‘come well-known in Instrumenta- 
1 first in \..feution circles; some becoming Re- 
rem, Newari eesearch Directors, Chief Engineers, 
Lonercay Biete,; becoming also good teachers 
pe ririetel Hand writers in their special fields 
Phil Pu: jof the vast realm of Instrumenta- 

i! Fut” Hition—for they, too, discovered the 

————— Bithrills of Analysis, the fun of 
ouiREmeEnrs ['Methodology, the joy of construct- 







Ving Perfect Classifications. 
» Thanks largely to their mis- 
"sionary zeal, the new generation 
» (90% of you who read this) will 
“not ridicule Methodology but will 
‘take to it. The time has come for 
"publishing more of the basic 
‘graphs shown heretofore to small 
Saudiences only. Here are three 
"more. (Two of them were touched 
Fup in recent years, because their 
‘first forms and wordings betrayed 
the clumsiness of the pioneer.) 
'That they will please a 1948 audi- 
ence was recently demonstrated. 
With the general map and these 
three slides, you might enjoy a 
long lecture or article on “The 





AT CAN] 
5S THAN 
EVEN 60 to 


a ad 













Methodological Foundation of 
Modern Measurement and Con- 
trol”—but you will enjoy much 
more the fun of composing such 
a lecture or text in your own 
words! 

Go to it! 


*First column, a Perfect Classification of 
measurables; second column, various Perfect 
—) 13) Classifications of methods; etc. It was printed 
Tl |= || again in the November 1945 issue, page 754, 

{ 








where you can look it up more readily. Besides, 

you can construct your own “General Map.” 

Furthermore, the three graphic presentations 
shown here are much more fun! 


» *The ending “ology” was (and is) a 

andicap. This was ONE reason why “Instru- 
= Mentology” was rejected in 1924-28 as the 
} "ame of the new science. 


ion will 
so. 


























“INSTRUMENTATION (THE SCIENCE) CAN BE FUN 


Other Classif’ns of the Indic’n 






























































Sources of Error, the | oe 
the nor: presen [srconnnts> FINAL| $3 
The {Selected = 30 es ——— & 
The In many Gases! THE } AM Element i 
MEAS }METHOD,) pp rvpapy| One or more | INDICATION! eh SS 
whenceme? |LRIMARY| Intermediate 'oy*ntelligence’or res? 
Utilized | [Element | Elements 'autout"or Signal” S84 
EFFECT A capac. Te Se8 
cme i sei Ss 
| SELF-OPERATING. INSTRUMENTS ~S & 
ADDENDA FOR es Preumati< eek 
WULL-METHOD, ADDENDA FOR RELAY-TYPE AR \ Hydraulic | [S38 
i ‘ | INSTRUMENTS Electrical | SAR 
‘ © {|The Source of|Comp.Air, Oil, | Bat 
| Auxiliary et Pay | SSS 
POWER |neignt aft. DER BE 
° > Algo called Servomotor evice 4 
THE APPLICATION | 
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ADDENDA FOR AUTOMATIC CONTROL 
To avoid showing mere han two f)) 
may bea per, a printing device, or even anin 


PRINCIPLES of INSTRUMENT ANALYSIS and SYNTHESIS 


rocess, Machine, Airplane, Ship, Radio, etc. 









nal. element ‘hones 
nal gonirel element, but the final e/ement 3 lay-type 
dicating pointer, operated by the auxi/t 











neti uf 
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, ”" thi's one is 





ary Power, 


You can have fun constructing for yourself this type of formula or mapping; and more fun ex- 
pounding it to others. Especially fascinating is the game of Permutations and Combinations, even 
if you play it only with tangible Elements and leave out abstract factors. For a vivid example, see 
Instruments, July 1930, pages 439-440, where a simple game of Combinations, played with the 


relatively few types of elements then available, yielded ‘‘believe-it-or-not’’ 
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“LEFTIST CHAOS OR RIGHTIST 
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products. 









Ne a pele 


JER?”’ 


is one way you could introduce this type of presen- 


tation. (It depends on your audience!) Purpose is twofold: (1) the combinations already run into 
the millions and every new Effect, Element, etc., produces hundreds or thousands of new ‘“‘boxes’’; 
(2) the Method replaces each wildly-growing list by a permanent Perfect Classification, which is a 
classification into collectively-exhaustive and mutually-exclusive categories. Thus is loose know-how 
organized into a fruitful science yielding more know-how. 
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An abridged two-digensional or grid mapping 
of one general field of analysis and synthesis 
of instrument-element functions--in thie case 
for primary elemente only.’ Mappings of this 
type do not give data on characteristics or 
“transfer functions," but in thie illustration 





power has purposely been included in four of 
the forme of Sffecte. 

Crosses indicate combinations to be discussed 
firat by the lecturer or instructor. 
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The Month’s NEW INSTRUMENTS 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 
FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 379 


— 





Visual Reaction Timer 


New “No. 23307 Selective Visual Re- 
action Timer,” designed for use by Per- 
sonnel Departments and psychologists, 


control cabinet  (illus- 
trated) with 0.01-second-interval tim- 
ing clock and all master controls; a 
reaction keyboard with three keys num- 
bered 1-2-3 to agree with three-point 
selector switch; “light stimulus” panel 
with red, amber and green lights. 
Equipment operates on 115-volt 60- 
cycle a.c.—C. H. Stoelting Co., 424 N. 
Homan Ave., Chicago 24, Illinois. 


Please mention number 401 When filling out card 


comprises a 


Scaler for Beta-particles and 
Gamma-rays 


New “Model 165” scaler for counting 
beta particles and gamma rays com- 
pletes a line of similar instruments, 


providing one with built-in register and 
operated by Higinbotham scaling cir- 
cuits that have proved their reliability 
in wide usage. It operates on impulses 
from a Geiger-Mueller counter which 
actuates the built-in register once for 
each 64 impulses it receives. Other 
features include a self-contained high- 
voltage supply which can be provided 
for a maximum of either 1500 or 2500 
volts as desired. No pre-amplifier is re- 
quired for use with the Geiger-Mueller 
tube. Internal circuit has an input 
sensitivity of 0.25 volts, and resolving 
time is better than 5 microseconds. 
High-voltage supply is electronically 
regulated to better than 0.01% change 
in line voltage. — Instrument Develop- 
ment Labs., 223 W. Erie St., Chicago 
10, Tl, 


Please mention number 402 When filling out card 
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Pressure Switch 


New “Model 410” Switch, designed 
for numerous low-pressure and vacuum 
applications in the aircraft and other 
industries, is of tamper-proof design, 
yet loosening of sealed lock ring per- 
mits convenient adjustment. Available 
in many combinations of diaphragm 
and switch elements, ‘Model 410” per- 
mits a wide selection of operating, 
proof and pressure differentials. A 
manual reset feature is embodied when 
desired. Among features: weight less 
than 10 ounces; ambient temperature 
operation from -65°F. to 170°F.; ex- 
plosion-resistant; differentials 3” or 
more of water; proof pressures as high 
as 150 lbs./in.*; operating range from 
4” of water to 100 lbs./in.*; will with- 
stand total vacuum; is_ protected 
against atmospheric corrosion.—Mele- 
tron Corp., 952 N. Highland Ave., Los 
Angeles 36, Calif. 


Please mention number 403 When filling out card 


“64” Scaler 


New “64” Scaler is said te be a com- 
plete scaling unit with many features 
previously unobtainable in commercia! 
sealers. It uses “Duoscale” plug-in 





sealing unit incorporating Higgin- 
botham circuit, which permits easy 
replacement of defective scaling cir- 
cuits and greatly simplifies servicing. 
A scale selector switch allows output 
of any scale from 8 to 64 to be con- 
nected to driver amplifier for panel- 
mounted counting register. Six neon 
interpolating lights are mounted behind 
clear Lucite scale selector dial. Provi- 
sions are made on back of scaler for 
connection of a standard electric stop- 
clock, such that clock is turned off and 
cn at same time as scaler counting 
circuit. Included is a G-M tube plug-in 
mount and universal adapter. High- 
voltage power supply is continuously 
variable between 600 and 1800 volts 
with less than 0.025% change in output 
per 1% change in line voltage. Resolv- 
ing time <5 wsec. —Tracerlab Inc., 55 
Oliver St., Boston 10, Mass. 


Please mention number 404 When filling out card 


Contour Transfer Gave 


New Contour Transfer Gage ca; 
used for measurements of radiu 
contour where other standard m 


ing devices are not applicable; can 
applied to checking die cavity contours 
and production line parts. In conjw 
tion with an optical comparator, it per- 
mits a simple set-up for checking di. 
mensions. A dial indicator or height 
gage can readily be used if desired. A 
pins in gage are sized within 0.0002". 
Accessories and Parts Div., Thomps 
Products, Inc., Cleveland 17, Ohio. 
Please mention number 405 when filling 





Glass Tubing Cutter 


New “Even Heat Glass Tubing Cut- 
ter” utilizes an old method (hot wir 
but has refinements said to make 


~~) 


capable of producing rapid, unifor 
results. Glass tubing up to 7'2° UW) 
can be cut in any position, as a sepa 
rate piece or as part of apparatus a: 
ready set up. Adjustable supports ar 
provided for hot wire cutting unit and 
for tubing when individual pieces a! 
to be cut, but cutting unit can be used 
in any position when detached from |t 
support. A foot switch is available 4 
an accessory when operator wants | 
have both hands free. Special pow’ 
unit enables operator to balance elet: 
trical output with variable wire lengt 

Another feature is elimination of e¢ 
trical shock hazard: hot cutting wi" 
carries low voltage which is isolat 
and insulated from power line.—-/! 

bach & Son Co., 200 E. Liberty S!., 4 

Arbor, Mich. 


Please mention number 496 when filling 
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Mbtput with less than 2% 









marron, N 


Scaler Conversion Kit 


ew “Model 3011” kit will convert 
_ [DL manually-operated scaler into 
providing automatic count and scale 





2a | 





ection; contains all parts to be added, 

i” well as complete instructions for in- 
lling these parts. Company also an- 
nees that if scaler is returned to 
» factory it will be converted for a 
mall additional charge. — Instrument 
velopment Labs., 223 W. Erie St., 
Hicago 10, Illinois. 


Please mention number 497 when filling out card 














Sound Laboratory Amplifier 


New “Type 210-A Laboratory Ampli- 
fer,” supplied with a matched variable 
uctanee pick-up cartridge, is said to 
jovide a complete phonograph system 





















5 


xcept for turntable or record change: 


d loudspeaker. It provides 20 watts 
distortion. 
Below 8 watts, distortion is under 
\%.) Output transformer is arranged 
match speaker impedances between 
and 500 ohms. Maximum frequency 
nge exceeds 20,000 cycles. With Dy- 
mic Noise Suppressor, response is 
t to 10,000 cycles and extends to 
5,000 cycles. Independent tone con- 
ols allow boost or attentuation at 
ther end of frequency range.—Dep’t 
Hermon Hosmer Scott, Inc., 385 Put- 
m Avenue, Cambridge, Mass. 

Please mention number 408 When filling out card 





Shock-resistant Electron Tubes 


New “Special Red” small-type tubes, 
B91, 5692 and 5693 are designed for 
plications requiring at least 10,000 
urs life, exceptional uniformity and 
ability of characteristics, and rigidity 
b resist shock and vibration. (Their 
bunterparts in the receiving-tube line 
€ 6SL7-GT, 6SN7-GT, and 6SJ7.) 
hey are said to be capable of with- 
anding impact shocks of 100g for ex- 
inded periods. Distinctive appearance : 
lass-cctal types 5691 and 5692 have 
td bases; metal type 5693 has both 
red base and a red envelope.—Tube 
vep’t, Radio Corporation of America, 























r mention number 409 When filling out card 





New “Type QCA” combination watt- 
hour and thermal ampere demand 
meters are low-cost compact units that 
can be used by utilities on single-phase 
or polyphase systems for certain types 
of industrial and commercial installa- 
tions where kva. demands are incorpo- 
rated into rate. They are not intended 


4 













for larger industrial metering. Ampere 
demand is measured by heating bi- 
metallic elements with current-carrying 
heaters. Readings can be converted to 
kva. demand by multiplying by a con- 
stant assumed voltage. (In many cases, 
rate structures are such that accuracy 
of this approximation is adequate.) 
Five types are available: “QCA” for 
single-phase service; “QCA-2” for 3- 
phase, 3-wire service; “QCA-5” for net- 
works consisting of two phases and 
neutral of a 3-phase, 4-wire service; 
“QCA-7” for 3-phase, 4-wire delta serv- 
ice; and “QCA-8” for 3-phase, 4-wire 
wye_ service. — Westinghouse Electric 
Corp., P.O. Box 868, Pittsburgh 30, Pa. 


Please mention number 410 when filling out card 
Variable Voltage Supply 
New “Portavolt” voltage control unit 
is completely self-contained; measures 
9” xX 8” X 7”; contains a 405-watt 
variable auto-transformer and a 0-159 





115 
phase. Output is 
variable from 0 to 135 volts. Maximum 
current capacity is 3.0 amperes. Four 
plug-in load receptacles eliminate need 
for tedious wiring jobs: each pair of 


voltmeter. Input rating is volts, 


50-60 cycles, single 


plug-ins is controlled by a_ toggle 
switch, has a separate pilot light to 
signal when load circuit is on, is pro- 
tected by an easily-accessible cartridge 
type screw-in fuse. Unit comes ready 
to operate.—Andrew Technical Service 
111 E. Delaware Place, Chicago 11, Ill. 


Please mention number 411 when filling 





Thermal Ampere Demand Meters 





Laboratory Rotameter Kit 


New rotameter type Laboratory Kit, 
said to be versatile and inexpensive, 
meets varied flow measurement require- 
ment of laboratories. It consists of a 














unique metering tube holder with base 
plate andshose..connectors;-fourmreadily 
interchangeable tubes and six metering 
floats complete with calibration data. 
Capacities from 0.065 to 2200 cc./min. 
of water and 5.0 to 36,800 cc./min. of 
air.—Fischer & Porter Company, Dept. 
5C-J, Hatboro, Pa. 

r 412 When filling out ird 


Please mention numbe 


Thermometer-bulb Fittings 

New compression type fittings repre 
sent a new method of adapting such 
fittings to thermometer bulbs, enabling 
to change 


users thermometers origi- 





nally made with plain bulbs to union 
connection, Compression fittings are 
applied directly to the bulb to produce 
any desired length up to 6”. A sepa- 
rable socket may also be provided by 
welding or soldering a well to the 
union bushing. With this new method 
of bulb application, users may keep 
their thermometers available and in- 
stall them wherever necessary by sim- 
ply applying compression fittings in 
manner dictated by needs of service. 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 


Please mention number 413 when filling 


Bridged-T Attenuators 


New “Series 420-OBO” small attenu 
ators are 20-step bridged-T units meas 
uring 24%” in diameter, said to be ideal 
for use as mixer or master gain con 
trols. Attenuation characteristic is es 
sentially flat from 30 to 15,000 cycles. 
Attenuation in “off” position is said to 
be 100 db or better. All resistors are 
noninductively wound and sealed 
against moisture and shock. Shall 
cross Mfg. Co., Collingdale, Pa. 


mention numbe n 


414" 
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Multiple-range Electrical Tester 

New “Model 2405-A Volt-ohm-mil- 
ammeter” is said to be a “perfect com- 
bination” ultrasensative 20,000 ohms- 
per-volt d.c., multi-range, 6” instru- 


ee —_ 


ment with long, easy reading scale, 35 
ranges include voltages to 1000 d.c. at 
20,000 ohms volt and a.c. at 1000 ohms 
volt; d.c. current ranges from 0-50 
micro-amperes to 10 amps.; a.c. amps 
to 10; decibels —10 to +55; output and 
capacitor tests. Plug-in precalibrated 
rectifier simplifies replacement; “OHMS 
ApJUsT” provides adjustment for all 
resistance ranges with maximum ac- 
curacy. “Square-line” metal case with 
detachable, hinged cover for portable 
or counter use.—The Triplett Electrical 
Instrument Co., Bluffton, Ohio. 


Please mention number 415 when filling out card 
Temperature and Humidity 


Chamber Laboratory 


New self-contained laboratory testing 
unit has facilities for accurately con- 
trolling temperature and relative hu- 
midity within a working chamber hav- 


. 


ing a clear space 18” X 18” X 18’. 
Temperature can be varied over a 
range from 20 to 200°F. (extension of 


Constant-voltage Transformers 

New “Type CVH” constant-voltage 
transformers deliver a constant output 
voltage having low harmonic distor- 
tion; employ no moving parts and have 
same general operating characteristics 
as maker’s standard types; are 


equipped with an additional circuit 
component which neutralizes the har- 
monics (normally present in output of 
constant-voltage transformers). Stabi- 
lized output contains less than 3% total 
harmonic distortion. New transformers 
thus become particularly useful for 
general laboratory work, instrument 
calibration or for use with precision 
electronic equipment or other equip- 
ment having elements which are sensi- 
tive to power frequencies harmonically 
related to the fundamental, They are 
available in 250-, 500- and 1,000-va. 
capacities. Identical units may be oper- 
ated in parallel for higher output 
capacity.—Sola Electric Co., 4633 W. 
16th St., Chicago 50, Ill. 


Please mention number 417 When filling out card 
7l/,-kva. Constant-voltage 
Transformer 
New 7%-kva. constant-voltage trans- 


former was designed to deliver regu- 
lated power to radio and electronic 


re 


Foundry-mold Moistnes. T¢«,. 


New “Electric Hygro-Cel’ 
measure evaporation of moi 
mold with such accuracy that 
work is eliminated, is operat 


placed in contact with surfac 
(Tests show that best time 
in case of sand-cement molds, 
evaporation from surface of mold d 
tc approximately zero.) 
hygrometer sensing element, n 
in a special housing, has a hygros 
film which changes its electrica 
sistance instantly with micro-cha 
in moisture content. Two types of | 
ing are offered, dimensions do not 
ceed 1%” K 2%” X 3”. Thirty se 
are required to take a reading 
American Instrument. Co., § 
Spring, Md. 

Please mention number 419 when fi 

Dial Snap Gage 

New “Nilco Dial Snap Gage” 
frame machined from rolled 
sium, with angles at 45° to 
rigidity and minimize 


pro 
dimens 


changes caused by temperature fluctua 
tions. Vernier type adjusting stud per 


sun 


An i onl 


7 


magi 


mits 4%” adjustments to be made 
gaging pin or movable anvil. The 2 
justment can be locked, the gaging )!! 
still remaining free for checking. (0 
struction makes possible the use © 
solid upper anvil block, which insu! 
perfect parallelism throughout enti 
range; also, correct reading as soon 4 
gage is applied without need of “roc 
ing-back-and-forth.” New gage is “ 
pletely shockproof in every respect 4! 
cannot be damaged in the hands 0! !! 
experienced operators.”—Nilsson (1 
Company, Inc., Poughkeepsie, N. Y. 
Please mention number 47@ when filling 


this range available). Maximum rate 
of temperature change is 20°F. per 
minute, Relative humidity can be con- 
trolled above or below ambient, at a 
minimum wet-bulb temperature of 33°F. 
Versatility of control is facilitated by 
conveniently-located independent 
switches for heating, cooling, humidi- 
fying and de-humidifying circuits; and j 
inclusion of an air-flow damper to pro- 
portion air-flow through heating and 
cooling compartments.—Tenney Engin- 
eering, Inc., 26 Avenue B, Newark 5, 
N. J. 


Pleese mention number 4 16 when filling out card 


equipment comprising radio aids to 
navigation and instrument landing sys- 


tems of airways. Sola Electric Co., 
46383 W. 16th St., Chicago 50, Til. 


Please mention number 4 1g when filling out card 
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Chemical-service Rotameter 
New “Chemical Service Rotameter”’ 
‘rigid and self-supporting in a pipe- 
ne, Construction avoids expensive end 
ttings and obviates need for stuffing 





















































oxes which are expensive to build and 
saintain. There is no chance of prod- 
ct contamination by stuffing-box pack- 
ing materials. New design is made pos- 
sible through use of a recently-devel- 
“oped Corning glass flange on Rotameter 
"tube. In standard models, rotor stop is 
"hard rubber and rotor is stainless steel. 
‘On special order, rotor stop may be 
Pyrex glass or Teflon. An integrally- 
“built Lucite tube (which covers and 
rotects measuring tube) is fitted with 
metal adjusting ring permitting it 
0 be held rigidly in position by forcing 
it against cast iron flanges at each end 
sof Rotameter. At the same time it 
"holds flanges in position for tightening 
gainst companion flanges in pipeline. 
"New Rotameter is available in sizes 
from %” to 4”.—Schutte and Koerting 
Co., 12th and Thompson Sts., Philadel- 
phia 22, Pa. 


Please mention number 42] When filling out card 





Instrument-motor Switch 


New “Bulletin 600” manually-oper- 
ated snap switch for starting motors of 
1 hp. has an overload device which op- 


erates on soldered ratchet principle: 
mpossible to hold switch closed under 
Sustained overload, but can be reset 
easily, with regular switch lever, after 
overload is cleared. Unit can be fur- 
ished without enclosure.—A llen-Brad- 
ley Co., 1826 S. Second St., New York 
21, N. Y. 


Please mention number 422 When filling out card 


Pressure Pick-up 


New “Type 4713 Pressure Trans- 
ducer,” range +20” water, utilizes 
slack-diaphragm principle of measure- 
ment. One end of a spring-linkage move- 
ment is fastened to dome, the other end 
to a bellows; half of spring is wound 





counterclockwise; the other half clock- 
wise. A “Microtorque Potentiometer” 
wiper is fastened at center of linkage. 
Resolution is 0.4” water; accuracy 0.4” 
water, 1% of full range at room tem- 
perature; overpressure 3 lbs./in.?; 
Frequency response 20 cps.; resistance 
100 to 10,000 ohms; acceleration to 
20G’s; temperature exposure from — 
65°C, to 70°C.; dimensions 3%” X 1%” 
diameter; weight less than 6 oz. Output 
voltages depend upon resistance range. 
New unit is said to be particularly 
suited to galvanometer-recorders, 
strain-gages, telemetering links, etc. 
G. M. Giannini & Co., Inc., 285 West 
Colorado St., Pasadena 1, Calif. 


Please mention number 423 when f lling out card 


Filters 


New “in-line” filters are provided with 
interchangeable porous stainless steel 
elements of various types. Removal of a 





a nomrammeanrenaaenaes 








—— 


Y 





filter element and replacement with an- 
other of different porosity or type can 
be accomplished within a matter of sec- 
onds. Bodies are normally supplied for 
200-Ilb. service; higher pressure avail- 
able. Three principal types of filter ele- 
ments are provided: cylindrical, bayo- 
net, and star, pipe sizes from 4” to 
1142”; pore openings from 20 to 65 mi- 
crons.—Micro Metallic Corporation, 192 
Bradford Street, Brooklyn 7, N. Y. 


Please mention number 434 when filling out card 


D-m. Butterfly Valve 
With Positioner 


New diaphragm-motor valve of dis) 
or butterfly type has a cam-operated 
positioner whereby control of flow char 
acteristics is attainable by simply 


changing cams in the field. In effect, 
this adds to normal functions of disk 
type valve. Desirable characteristics of 
a straight-line, semi-log curve (V 
port), ratio plug valve, throttle plug 


valve, linear, or almost any other 
special characteristics to suit indi- 
vidual process requirements, are said 
to be within the range of new posi- 
tioner.—R-S Products Corp., 4523 Ger- 
mantown Ave., Philadelphia 44, Pa. 


Please mention number 425 when filling j ard 


Regulated High-voltage Supply 

New “Model 1090” 0-5000-volt reac- 
tance-regulated d-c. supply is arranged 
for mounting in a standard relay rack. 
Output varies less than 0.01% with 


input variation between 90 and 130 
volts. Output voltage is continuously 
variable between 0 and 5000 volts d-c., 
either positive or negative.—Instru- 
ment Development Labs., 222 W. Erie 
St., Chicago 10, Illinois. 


Please mention number 426 when filling 
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Temperature-controlled Cabinet 
for Testing Plastics 


New Temperature-controlled Cabinet, 
for use on maker’s testing machines of 
60,000- and 120,000-lbs. capacity, for 
determining physical properties of plas- 
tics in tension, compression and flexure 
over specification range of temperature 


of —70°F. to 170°F., is said to incor- 
porate best features of a number of de- 
signs developed to meet need of plastics 
industry. Working chamber, approx. 
19” wide, 18” high and 20” deep, ac- 
comodates Templin type specimen grips 
of 5000-lb. capacity, a sub-press for 
compression testing, flexure tool, stand- 
ard strain followers for either Templin 
or Microformer type recorders, and as- 
sociated equipment. Standard 2” gage 
length tension test specimens, compres- 
sion specimens 2” > x 12", or flex- 
ure test specimens up to ce xe x 2” 
can be tested in chamber, which permits 
a deformation of 2” in tension and flex- 
ure specimens. Behind working cham- 
ber is a servo unit consisting of a dry 
ice container, a mixing chamber, fan 
for air cireulation, heater coils and 
electric temperature control equipment. 
Cabinet is 27” X 27” X 40” over-all, 
polished stainless steel with 4” of 
thermal insulation. Tests can be ob- 
served through a double-glazed plate 
glass window in door, and two hand- 
holes with insulated sleeves permit ma- 
nipulation of apparatus during tests 
without opening door.—Baldwin Loco- 
motive Works, Philadelphia 42, Pa. 


Piease mention number 427 when filling out card 


Vending-machine Type Relay 


New “Type 119XBX” midget relay 
has been specifically produced for elec- 
tric vending machines and similar 
equipment requiring small low-cost re- 
lays which combine easy mounting and 
wiring with Underwriters’ approval. It 
has d-p.d-t. contacts rated 5 amperes 
(% h.p.). Operating coils can be sup- 
plied for any a-c. voltage up to 115 
volts, 60 cycles. It is approx. 1-3/16" 
high X 1%” deep and 1%” wide. All 
115-volt relays are adjusted to operate 
at as low as 85 volts, thus guarding 
against non-operation of machine under 
lowered voltage conditions.—Struthers- 
Dunn, Ine., 150 N. 18th St., Philadel- 
phia 7, Pa. 


Please mention number 42g when filling out card 
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Elastic-properties Tester for 
Fibers, Paper, etc. 


New “Pulse Propagation Meter” is 
an automatic instrument for determin- 
ing elastic properties of fibers, yarns, 
fabric, plastics, paper and similar ma- 
terials by sonic means. Announcement 
(by Fabric Research Labs., Boston) 
states that “for the first time, a highly 
sensitive and quantitative measure of 
the behavior of materials under vari- 
ous conditions of load, i. e., magnitude 
of load, duration of load, cyclic load- 
ing and unloading, etc., is available.” 
Operating principle: by use of pulse 
technique (for the first time in this 
field) the velocity of sound and there- 
fore the elastic modulus are determined 
in fifty microseconds; instrument then 
records its findings and repeats its 
cycle of operation, about two hundred 
times per second. The smooth curve 
thus produced is a record of changes 
in the material being tested as loads 
are applied, or as a program of elon- 
gation is in progress, etc. This pulse 
technique is applied in the “P.P.M.” 
in such a way as to remove completely 
any end effects and phase shifts which 
were sources of error in previous con- 
tinuous-wave methods, New “P.P.M.” 
contains also its own calibration equip- 
ment: a primary crystal-controlled 
time standard. Textile industry is said 
to have acquired a new and practical 
analytic tool.” Among other fields: 
plastics, metallurgy, and “any activity 
where the time of propagation of a 
pulse must be determined quickly and 
accurately.”—Magnetic Amplifier Corp., 
5 Gordon St., Waltham, Mass. 


Please mention number 4 29 when filling out card 





Aviation Angle-of-approach 
Indicator 
Portable angle-of-approach indicator 


weighing under 50 lbs. can be moved 
about the field as desired. A _ three- 
colored light beam appears flashing 
yellow if incoming pilot is too high, 
flashing red if he is too low, and flash- 
ing green if he is at correct altitude. 
The light beam is flashed 40 times a 


ig 








4 


minute to distinguish indicator from 
other steady-burning colored lights. A 
special lens arrangement keevs a sharp 
division line—about five feet in a mile 
—-between different colored beams. A 
circular spirit level permits precise 
setting. A quadrant arm with level on 
side of housing provides for accurate 
setting of approach angle. Sights are 
provided for aiming. — Westinghouse 
Electric Corp., East Pittsburgh, Penna. 


Please mention number 43@ when filling out card 


Electrical Micromet 


New “Model K_ Electronix 
meter,” a companion instru 
“Reference Standard Model 
Instruments, Oct. 1946, pages 


is a lower-cost working standard 
signed primarily for measuring 

diameter, paper thickness, rubber sheet 
and paint films and any thin mater 

hard or soft, conducting or non-conduct 
ing. It measures materials as thin ; 
0.001” with an accuracy of 20 mic 
inches under work pressures light enoug 


to cause less than 1% deformation a: 
with readings independent of operat 
skill or sense of touch. Instrument 
equipped with hardened steel anvils 
any diameter from 1/64” to 5/16’, 
with any combination of upper a 
lower anvil diameters within this rang 
(Spherical faces, and lower anvils u 
to 2” diam., also available.) An\ 
pressures may be any value from 2 
to 1 lb. Standard combination is 's 
anvils and 2-o0z. anvil pressure, wit 
anvils lapped flat and paralle! 
microinches. Measuring range of mi 
meter screw is %” but micromet 
head may be raised if desired 
commodate work up to °4” thick 
meter dial is 3” diam.; each re\ 

of the dial is 0.025” as for 
micrometer. Each 0.001” is nun 
fine divisions are 0.0001”. Index 

is adjustable for setting dial p 

to zero; no special tools are r¢ 
Exact dial setting is indicated b 

ing of lamp on panel of ele 
unit. Repeatability is 10 mic 

or better, independent of operato 

is supplied with a 6-ft. attachme! 

and operates from any 110-1 
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Here’s an easy way to see how the Fastax camera has helped 
others in their research, engineering and testing problems. In 






this film you'll see super-speed pictures of actual manufac- 
turing and testing operations— plus a detailed demonstration 














mation ani of how the camera operates. 
zor - FASTAX The world’s fastest portable motion picture camera, the 
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a-c. supply. Operation is unaffected by 
aging of tubes, vibration, or variations 
in line voltage, temperature and hu- 
midity.—Carson Micrometer Corp., 2 
East Main St., Little Falls, N. J. 


Please mention number 434 when filling out card 


Semi-automatic Titration 
Apparatus 


New “Gilmont Ultra-Microburet” is 
said to permit rapid titration with 
complete elimination of nerve-racking 
manipulation; to be capable of a higher 


Tue” SEMAN GRSAMee Co. BNC. 


degree of precision; and easier to use 
than ordinary analytical laboratory 
buret. A stainless steel plunger dis- 
places mercury in a reservoir sealed 
off by a silicone rubber gasket con- 
tained in an aluminum bushing. Dis- 
placed mercury in turn forces a precise 
amount of titrating solution through 
fine orifice immersed in solution being 
analyzed. Plunger diameter being 
ground to required size, dial micrometer 
gage reads directly in volume units. 
Mercury reservoir is made as small as 
possible so that temperature fluctua- 
tions are said to be as negligible as in 
ordinary macro titrations. Back diffu- 
sion into capillary tube is practically 
eliminated by fine orifice. Stirring of 
solution may be effected by a fine 
stream of air bubbles. Constructed en- 
tirely of corrosion-resistant materials, 
“Ultra-Microburet” has a total dis- 
placement of 0.1 ml, (in 0.0001 [1/10,- 
000] ml.) with accuracy of 0.03% of 
total displacement. Microburets for 
total displacements of 1 ml. (in 1/1,000 
ml.) or 0.01 ml. (in 1/100,000 ml.) 
available upon special order.—The 
Emil Greiner Company, 161 Sixth Ave- 
nue, New York City. 
Please n 


ention number 429 when filling out card 


Dummy Antenna Resistors 


New “Types D-101” and D-251” dum- 
my antennas replace former glass-en- 
closed “Types D-100” and D-250” are 


composed of wire-wound, vitreous- 
enameled resistors connected in parallel 
and mounted inside a black wrinkle- 
finished perforated steel cage. Residual 
inductance and distributed capacitance 
have been minimized, making natural 
resonant frequency as high as possible. 
D-c. resistance, residual inductance, 
and distributed capacitance have been 
proportioned to give best possible re- 
sponse characteristics. — Ohmite Mfg. 
Co., 4951 W. Flournoy St., Chicago 44, 
Ti, 


Please mention number 433 when filling out card 
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5” Cathode-ray Oscilloscope 


New “Model 505” cathode-ray oscil- 
lograph uses new 5UP-1 tube with 5” 
screen. Among features: wide- and 
narrow-band FM oscillator; wide-band 
high-gain vertical amplifier—to 1 meg- 
acycle; modulation circuit permits FM 
oscillator to be either internally modu- 
lated or from an external source such 


as phonograph pick-up, or microphones, 
making FM oscillator into a miniature 
FM transmitter; self-contained mixer 
circuit permitting FM output with any 
good signal generator; demodulator 
permits any modulated r-f. signal to 
be viewed; signal tracer jack permits 
any signal being viewed to be heard 
by phones; sinusoidal sweep with phas- 
ing control for visual analysis of FM 
and AM receivers; 3-range frequency 
compensated attenuator network in 
vertical amplifier.—Hickok Electrical 
Instrument Co., 10519 Dupont Avenue, 
Cleveland 8, Ohio. 


Please mention number 4 34 when filling out card 





Intermodulation System 


New system for measurement of dis- 
tortion caused by intermodulation con- 
sists of “RA-1258” signal generator 
unit and “RA-1257” intermodulation 
analyzer. In operation, two frequencies 
are added by signal generator with a 
minimum of amplitude modulation of 
one frequency by the other. High fre- 
quency is attenuated to a desired ratio 
(1:1, 1:2, 1:4, or 1:10) and both fre- 
quencies combined in a hybrid coil. Out- 
put levels range between +23 and —44 
dbm at 600 ohms output impedance. 
Summed voltage is passed through de- 
vice under test. Output from equip- 
ment being tested is fed to analyzer 
where percentage of intermodulation 
(or percentage of a-m. of the h-f. sig- 
nal by 1-f. signal) may be closely meas- 


ured. A distortion phase meté 
vided for determining (when 
ing variable-density recordings 

er compression is occuring o1 

or negative half of 1-f. signal. 
functions by first amplifying i 
nal from device under test, th: 
nating I-f. component by means 
pass filters. Resulting h-f. c 

is amplified and rectified, prod 
envelope which is a replica 
modulation in input signal. 
output of rectifier is attenuated 
reference value, amplified, rec 
and applied to a VTVM adju 
read percent intermodulation dir 
Western Electric Co., 195 Br 
New York 7, N. Y. 


Please mention number 435§ When filling 


Liway 





Variable Resistor 


“Type RV3-5 Potentiometey” 
standard features: precious 
metal contacts; two rotor take-off 
brushes; continuous 360° rotation: 
precision resistance winding; ganging 
simplicity; dust-proof construction. 
Principal new feature is reduction ir 
over-all depth, particularly important 
in multiple ganged assemblies and 
when space is a factor. Over-all depth, 
1-5/16”. Power rating, 5 watts; nine 
standard resistance values ranging be- 
tween 100 ohms and 50,000 ohms 
Standard models have an accuracy of 
+5% of total resistance (+1% can 
be supplied).—Technology Instrument 
Corp., 1058 Main St., Waltham , 
Mass. 


Please mention number 436 when filling 


New 
has as 





Illuminated Magnifier 
New large-lens fluorescent-lighted 
“Model T-6 Inspector” has a 6% 
said to be the largest used successfull: 


lens 


in an instrument of this kind. It 
vides a full 6” dia. of visibility 
has a magnification somewhat gre: 
than maker’s older 5” lens n 
Lighting is by two 6-watt fluoresce! 
tubes.—Larrimore Sales Co., P. O. 5 
1234, St. Louis 1, Mo. 


Please mention number 437 when filling 


Self-disconnecting Contactor 


New “Failproof Contactor” is a ‘ 
bination contactor, circuit breaker a! 
pilot relay wired with a circuit 
trips circuit breaker if contacts 
either main contactor of pilot rela 
stick or weld. It protects instrument: 
controlled electric heating processes 
such as furnaces, ovens, etc. Unit 
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It's simple when a recording chart is operated by a Telechron syn- 



















see our 
chronous electric instrument movement. A thermometer or any other CATALOG 
5 in 


SWEET S FILE 


fer PRODUC! OLY IGMERS 


recording instrument will write an accurate performance story. 

Telechron instrument movements are adaptable to almost any 
recording device. They’re used in the medical field for charting cardio- 
sraph and metabolism tests . .. in industry for temperature and flow 
charts and a wide variety of industrial processes. They actuate either 
lineal or circular charts. Their perfect synchronism allows direct com- 
parison of any number of instruments. Terminal shaft speeds range Telechron motors are now 
7 from one revolution in five minutes to one in 30 days. being used for: 


Aceuracy and dependability are assured by the Telechron motor Stoker, Oil Burner and Temperature Controls 
Ms ‘ Industrial Process and Cycling Timers 


| Business Machinery 
ty al used so widely to power general-purpose time switches, cycling timers, Medical Devices 


used to drive these instrument movements. This is the motor that is 


great automatic controls, and other industrial timing and recording devices. ee —" aaa 
mode p) *s . . 1, ’ . oe u ev 

conten I's precision-built and lubricated by Telechron’s exclusive oiling 

0. B system to give long service and keep maintenance costs low. 


Telechron motors are made by the largest producer of synchronous 
electric motors and timing devices for over 25 years. And every one 


is Underwriters Laboratories approved. Telechron application engi- 


or " ai oi Z 
ct neers are always glad to discuss your timing and control needs. Write e 
a coll @ Motor Advisory Service, Dept. B, Telechron Inc., Ashland, Mass. ( I 
e! a ¢ 
cl C , 
end SYNCHRONOUS MOTORS 





THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


1+ CO! 
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sists of a standard contactor, a “Fail- 
proof Circuit Breaker” and a “Fail- 
proof Pilot Relay” mounted and wired 
in an enclosing cabinet. “Failproof Pi- 
lot Relay” acts as a _ thermostatic 
relay for 3-wire instrument control. 
“Failproof Circuit Breaker” trips at 
any desired overcurrent, eliminating 
necessity for line disconnect switches 
and fuses. “Failproof Control Panels” 
are available in two and three poles up 
to 550 amp. and 600 volts.—Packard 
Utilities Mfg., Inc., 111 Edgewood Ave- 
nue, New Haven 11, Conn. 

Please 


out card 


mention number 43g when filling 


Instrument-cabinet Exhaust Fan 


New propeller type fan is expressly 
designed for flushing instrument cabi- 
nets. It 
“pull” 


is designed for both “push” 


and operation; is obtainable 





with a variety of propellers to suit 
different conditions of back pressure; 
can be mounted directly on a 10” X 10” 
dust filter, allowing cabinet to be 
flushed with clean air and keeping it 
under a slight over-pressure, Motor is 
totally enclosed, has two accurately 
aligned “precision” type ball bearings 
with felt seals, and can be operated 
with its shaft in any position. Unit is 
finished for operation under adverse 
climatic conditions:—Rotron Division, 
180 Weeden St., Pawtucket, R. I, 


Please mention number 439 when filling out card 


Automatic Statistical Analyzer for 
Cotton Fibers 


New “Fibrograph” employs photo- 
tubes for scanning samples of parallel 
cotton fibers and simultaneously traces 
a length-frequency curve whose geo- 
metrical properties make it possible to 
readily and quickly determine various 
average length intervals, variance and 
coefficient of variation. Comparative 











accuracy tests at Univ. of Tennessee: 
Three cottons were carefully sampled 
and more than 3,000 fibers from each 
measured by laborious projection meth- 
od and by using “Fibrograph.” Results 
were that “Fibrograph” length multi- 
plied (on average) by 1.19, gives absv- 
lute length of fibers. Another test was 
comparison of measurements on ten 
varieties obtained by “Fibrograph” and 
determined by an expert classer; indi- 
vidual means and grand means were 
even closer. “Fibrograph” operates on 
110-120-volt, 60-cycle a.c. (extra cost 
for other operating currents); dimen- 
sions 12” X 14” 21”; fibrogram card 
size, 3” 5”; aecessories supplied, 4 
fiber combs, 1 fibroscale, 1 bottle ink, 
100 fibrogram cards, 1 fiber brush, one 
8-foot extension cord; shipping weight, 
80 lbs.—Dept. FP, Fulton Sylphon Div, 
Robertshaw-Fulton Controls Co., Knox- 
ville, Tenn. 


Please mention number 44( when filling out card 


Instrument-shop Impact Wrench 


New “Size No. 18-6” Impact Wrench 
has a nominal capacity of %%” bolts. 
Design is similar to that of *%” “No. 


- 





18-4.” By means of a built-in torque 
regulator, power is adjusted to require- 
ments of job. Length, 8%” over-all; 
net weight, 9 lbs.—Keller Tool Co., 
Grand Haven, Mich. 


Please mention number 44] When filling out card 





High-gain Amplifier for 
Instrumentation Uses 


New very-high-gain single-frequency 
amplifier, for use in servomechanism 
circuits, laboratory experimentation, 
etc., is suited for work in conjunction 
with thermocouples, bolometers, strain- 
gage bridges and other bridges. Paral- 
lel-T filters are of plug-in type. Fre- 
quencies from 4 to 45 cycles with band- 
widths from 1 to 5 cycles wide are 
available. Maximum gain is 5 X 10° 
with an input noise level Jess than 10° 
volts. Design makes special selection of 
tubes unnecessary. Low input imped- 
ance (10 to 50 ohms) permits match- 
ing to low-impedance bridges. Output 
of amplifier may be had as an average 
rectified d-c. signal suitable to drive 
a standard 0-1 milliampere recording 
galvanometer or as a.c. with a maxi- 
mum undistorted output of 30 volts. 
Circuit consists of a high-gain input 
transformer, four stages of amplifica- 
tion, a rectifier, and a cathode follower 


’ 











output tube. A filter (t 
power frequency) may b. 
from circuit; another filter 
an inverse feedback loop ov« aps 
to give a narrow bandpass. 3 filt, 
may also be removed to giv 
band response with a gai: 
10°. Amplifier section, sepa f 
power supply, is mounted t 
vibration pick-up. Power su 
ates on 115 volts a.c. Dim: , 
each section, 7” ze 1 
W. S. Macdonald Co., 33 
Road, Cambridge 38, Mass. 

Please mention number 442 when fi 

























































Combustion Safeguard 


New model of “Flame-otro!” oe) 


bustion safeguard for gas- an fir 
furnaces, etc., embodies two 
“Safe 


provements: A Start Rela 





mounted on chassis prevents operat 
in event that any unsafe conditio: 
ists during start-up period. Eve; 
pressing push-button of manual! 
will not put system in operation unt 

a safe condition is assured. “Flame-ey 
sensing unit for oil-fired equipment 
now equipped with a blue-sensitive 

tocell responsive only to rays chara 
teristic of oil flames, eliminates det 
mental effects of red rays reflected 
from furnace walls or other extran 
sources.—W heelco Instruments C 

W. Harrison St., Chicago 7, III. 


Please mention number 443 when filling 





s 





Precision Switch 
New “Type SA-1” d-p.d-t. snap-action 
precision switch comprises two sta! 
ard maker’s switches, ganged for mount 


ing on usual 1” centers, is eu! 
with a duplex “Adaptaplate” whic! 
tuates both switching elements s1! 
taneously on application or releas¢ 
operating force. Body dimensions 
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‘records of 
strains... 


Write today 


‘Cxuth 


DEVELOPMENT CO. 


@ Here's a strain measuring device that produces 
records immediately for interpretation. The 
“STRAIN ANALYZER” consists of a Model BL-310 
Strain Amplifier and the Brush Direct-Inking Oscil- 
lograph. It's completely self-contained, requiring 
only two external strain gage connections, one 
dummy gage and one active gage cemented to 
the piece being tested. 


The equipment records either static or dynamic 
strains up to 100 cps. Direction as well as magni- 
tude of the measured strains can be read from the 
record. The “STRAIN ANALYZER” is readily cali- 
brated for individual gages so that the strain can 
be read from the chart directly in microinches 
per inch. 


When used with Baldwin Southwark SR-4 Gages 
of 120 ohm resistance, the maximum sensitivity of 
the unit is 10 microinches per inch strain per chart 
division pen deflection. An attenuator switch 
changes the sensitivity in the following steps: 10, 
20, 50, 100, 200, 500, 1000 and 2000 microinches 
per inch per division. While specifically designed 
for the 120 ohm gage, the equipment can be used 
for higher resistance gages. It is also applicable 
for use with many resistance sensitive pickups 
and can be used to record pressures, temperatures, 
accelerations, forces, etc., provided the equipment is 
calibrated in the terms of the particular pickup used. 


©) 


The new Model BL-310 
Strain Measuring Equip- 
ment with Brush Direct 


Inking Oscillograph. 


for detailed specifications ... 
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Canadian Representatives: A.C.Wickman (Canada) Ltd., P.O. Box 9, Station N, Toronto 14, Canada 


April 1948—J/nstru 


ments 





" wide, and 1%.” high includ- 
;” over-all length in- 
cluding “Adaptaplate,” 2%” Ratings of 
15 amperes at 125 volts and 5 amperes 
at 250 volts a-c.—Unimazx Switch Corp., 
460 W. 34th St., New York 1, N.Y. 


Please mention number 444 when filling out card 


leng, 1% 
ing “Adaptaplate 


Dual Concentric Shaft Control 


New dual concentric volume and 
tone control measures 57/64” in diam- 
eter, was designed for television and 
auto radio markets, but is for instru- 
ments in which it is desirable to cen- 
tralize two independent functions for 
handy control on instrument panel. It 
is available (1) as a dual unit with 
single control at the panel, (2) as a 
dual concentric with two separately- 
controlled continuously-variable resist- 
ance units mounted in tandem, or 
3) as a dual concentric with one con- 
tinuously-variable unit, and one tone 
switch in tandem. Standard “on off” 
switches are available with all types, 
if required. Stackpole Carbon Co., 
St. Marys, Pa. 


Please mention number 445 When filling out card 


Solenoid Contactors 
New “Size 2 Bulletin 4452” and “Size 
8 Bulletin 4453” a-c. solenoid contact- 
ors are intended primarily for use in 
a-c. motor controllers, are also suitable 


—— 
' fis) g = 
~ 





for application in resistive heating con- 
trols, lighting controls, etc., for re- 
mote and automatic load switching pur- 
poses. Features include: complete ac- 
cessibility of parts, built-in solderless 
connectors, massive double-break silver 
contacts. Size 2 and 3 units have maxi- 
mum ratings of 25 and 50 h.p. respec- 
tively, 440-550-volt 3-phase 60-cycle. 
Standard operating coils for 110-, 220-, 
440- and 550-volt operation on 25, 50 
or 60 cy. Additional auxiliary contacts 
for control circuit purposes are obtain- 
able.—Ward Leonard Electric Co., 


Mount Vernon, N. Y. 
Please mention number 44G when filling out card 


duty—%” O.D. rigid housing, has load 
range to 3050 lbs. ultimate compres- 
sion. Moving element is made up with 
flexible tinned aircraft cable over which 
a series of steel or stainless steel spher- 
ical shells are strung, as shown in cut- 
away portion of illustration of light 
duty controls. — Southwest Products 
Co., 10 So, Catalina St., Pasadena 1, 
Calif. 


Please mention number 447 when filling out card 


All-purpose Electronic Control 
Relays 


“Type PO” and “Type POY” 
replace earlier “DO” and 
have been entirely redesigned 
space and cost and deliver 


New 
relays 
“DOY,” 
to save 


extra-long service. “Type PO” is sup- 
plied in 2-, 3- and 4-pole normaily 
closed, normally-open or double-throw 
contacts; silver contact capacity 15 am- 
peres at 24 volts d.c. or 110 volts a.c. 
non-inductive; coil rating up to 220 
volts, 25 and 60 cycles at 10.5 volt am- 
peres; 120 volts d.c. at 2.5 watts; di- 
mensions of 3-pole: height 24”, length 
1%”, width 15%”; 4-pole is 2%” X 
1%” X 2-3/16”". “Type POY,” intended 
for operation direct from plate of a 
vacuum tube or other limited power 
circuit, is a semi-sensitive, dual-coil 
relay for d.c. only; identical with 
“Type PO” in contact arrangements, 
ratings and dimensions; coil rating up 
to 110 volts d.c. at 1 watt. Both “PO” 
and “POY” may be obtained hermeti- 
cally sealed.—Allied Control Co., Inc., 
2 East End Ave., New York 21, N.Y. 


when replacing. When desir 
terminals can be furnished 

of the plug connectors. R¢ 
molded phenolic cover tightly j| 
molded phenolic mounting bas 
pletely enclosing relay and leavin; 
the plug connectors protruding 
cover is optional.) Simplificat 
working parts and reduction « 
number has added greaily to 
life and efficiency. Available in 
contact arrangements, relay 
from 6 to 230 volts, a.c. or d.c. 
contacts are rated at 10 amperes | 
pole on a resistive load. Length, 3! 
width, 2-5/16" ; height including plu; 
2-9/16”; height not including 
from mounting surface to top of cov. 
2”. —Dep’t I, Grayhill, 1 North Py la 
Road, Chicago 24, Ill. 


Please mention number 449 when filling 





High-speed D-c. Relay 
New model of “Millisec Relay” 
operating time as short as 1/3 m 
seconds and is assembled 


EVENS -ARNo 
QUTH BOSTON 


cally-sealed metal container with 


prong octal base to fit standard socket 
It is: made in two sizes, s-p.d-t. an 
d-p.d-t. for use with resistive loads 
When used with inductive loads speci 


tests are required at factory in 


in hermet 


ee ee oes ee junction with actual load. Only d.c. is 


used on the contacts. A.c. is not recon 
mended. Contract rating is 110 volts 
d.c., % ampere. Life expectancy varies 
from 22 million operations at *2 an 
pere to 100 million operations 4 
ampere. Coils are wound for d.c. 

Either 38 volts, 3100 ohms or 24 \ 

1600 ohms d-p.d-t. or 18 volts, "40 
ohms, or 6 volts, 150 ohms s-p.«-t 

Stevens-Arnold Inc., 22 Elkins %! 
South Boston, Mass. 

Please mention number 45@ when filling out 








Push-pull Controls 


New line of push-pull controls pro- 
vides manual remote control of mechan- 
ical, hydraulic or other devices,. Three 
types are available: (1) Light duty— 
33” O.D. rigid housing, load range to 
1250 Ibs. ultimate compression; (2) 
heavy duty—7/16” O.D. rigid housing, 
has load range to 1650 Ibs. ultimate 
compression, and (3) Extra-heavy 


Relay with Plug-type Connectors 

New design of maker’s relay is espe- 
cially adapted for machine tools, etc., 
which require fast servicing when shut 
down because of relay failure. Plug 
type connectors, merely inserted into 
receptacles mounted on machine panel, 
make replacement time a matter of 
seconds. No risk of wrong connections 


+ 


. 
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The battle 
of the 
atoms 


A Bell Laboratories corrosion en- 
gincer examining samples during 
an exposure test on corrosion- 
resistant finishes and alloys. 


BELL TELEPHONE LABORATORIES 








Telephone equipment is constantly at war against in- 
visible forces of nature which seek to take it apart, atom 
by atom. On all fronts, Bell Laboratories chemists must 
fight corrosion — an enemy able to make a telephone 
circuit noisy or perhaps to sever it altogether. 


An example: for years lead cable had lain protected in 
wooden ducts. Then in certain areas something began 
to eat the sheath, exposing wires to moisture. Corrosion 
chemists of the Laboratories were called in. The corro- 
sion, they found, came from acetic acid generated in the 
wood during the preservative treatment then in use. They 
pumped in neutralizing ammonia. Corrosion stopped. 
Now telephone duct wood is controlled for acidity. 

In a large city, smoke-polluted air was coating the silver 
surfaces of contacts with sulphide. Noisy circuits re- 
sulted. Chemists discovered minute traces of sulphur 
vapor in the air. ‘They filtered incoming air with activated 
charcoal. ‘Today, the latest telephone contacts are of 
palladium — not affected by sulphur. 


Corrosion in metals is only one type of deterioration 
which engages Bell chemists against hostile forces. Plas- 
tics, paper, metals, rubber, textiles, coils, waxes and woods 
all have enemies. But knowledge, and persistence, are 
steadily winning out—to the benefit of the telephone user. 











EXPLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE 
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Simultaneous Measurement of Tensional and Electrica 


Resistance of Fine Wires 


By J. T. NORTON, Massachusetts Institute of Technology, Cambridge, Mass. and 
G. C. KUCZYNSKI, Sylvania Electric Products Inc., Bayside, L. I., N. Y. 


IMULTANEOUS determination of 
strain and electrical resist- 
ance of fine wires (less than 0.002” 
diameter) is important for testing 
wires (materials) subsequently used in 
the development of electrical resistance 
strain gages. A modification of an ordi- 
nary analytical balance as shown in 
Fig. 1 was found useful in such mea- 
surements. It consists of a light well- 
balanced beam BB, on the two ends of 
which a load W and hanger H are sus- 
pended. A brass tube D, hollow at one 
end, is attached to hanger H. The hol- 
low part is filled with suitable solder. 
One end of the wire under test is sold- 
ered to this tube. The other end is 
soldered to a brass cylinder C, whose 
position may be changed vertically. 
Proper adjustment of screws K brings 
the needle N to the zero position at the 
beginning of measurements. The cylin- 
der C is directly connected to the d-c. 
Wheatstone bridge with a heavy copper 
wire. The other contact is made 
through two platinum electrodes ZZ 
immersed in a mercury cup M. This 
contact is reliable if the mercury is 
clean. A heavy brass frame A bolted to 
a thick Bakelite plate EE supports this 
structure and is immersed in a con- 
stant-temperature kerosene bath J. A 
photograph of the instrument is given 
in Fig. a 
The increments of stress applied to 
the wire are readily obtained from in- 
crements of weight placed on the load- 


sti ess, 


ing end of the beam BB (Fig. 1) and 
the cross-section area of the wire. The 
increments of the length of the tested 
wire are measured with a cathetometer, 
which allows an accuracy of about 
+0.005 mm., or suitable dial gage. In 
order to eliminate the error arising 
from the refraction of light in the wall 
of cylindrical container J, part of the 
wall is replaced by an optically flat 
piece of glass (see Fig. 2). The refer- 
ence marks are made on brass tube D. 
This does not cause any appreciable 
error as the maximum stress in this 
tube never exceeds 1.5 kg./cm.*. Elec- 
trical resistance is measured with the 
d-c. Wheatstone bridge. The low resist- 
ance of the metallic wire specimen re- 
quires a careful determination of the 
resistance of the connecting leads. Any 
possible error due to thermoelectric 
effects at the solder-metal contacts is 
eliminated by using the reversing 
switch. 

Mention should be made of the sold- 
ering technique. In general the ends of 
the wire to be soldered are wrapped in 
a small piece of solder sheet and then 
immersed into molten solder in the 
brass tube D and C (Fig. 1). Ordinary 
lead solder can be used for such metals 
as copper, nickel, cobalt, iron and their 
alloys. For low-melting-point metals 


such as tin, bismuth, lead and their 


alloys, Wood’s metal is excellent. For 
aluminum and its alloys “Alumaweld 
Solder” and fiux developed by Lloyd S. 
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Fig. 1. Apparatus for 


BB—Balance beam 
W—Weight 
N—Scale 
H—Hanger 
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measurement of gage factor and 


F—Wire being tested 
J—Jar with kerosene 
EE—Bakelite plate 
KK—Adjusting screws 


tensile properties of fine wires. 


M—Mercury contact 
C—Brass cylinder 
ZZ—Piatinum electrodes 
WB—Wheatstone bridge 


Johnson Co. can be used; unfort 
ly, some components of this 

probably zine antimony, form 

compounds with aluminum whic] 
ers it unusable for thin aluminu: 
(0.001” diameter). 

Wires of such metals as tun; 
molybdenum and tantalum, whic! 
not be soldered directly, are first 
welded to pieces of thick nick« 
and the nickel wire soldered int 
brass tubes. 

The limiting factor in the accu 
of stress measurement is the deter 
tion of diameter of wires (a 
0.00005"). The errors due to the «d 
ation of the beam from the horizont 
and buoyancy of the platinum elect 
in the mercury are negligible (<0.5 

The apparatus described above 
built in the Metallurgy Department 
M.I.T. and used for determinatio: 
gage factors and fatigue characterist 
of fine metallic wires. 

Acknowledgment: This work wa 
supported by the fellowship granted by 
Baldwin Locomotive Company in Phila 
delphia. The authors are indebted 
Mr. R. Carl for skillful constructio: 
the apparatus. 
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Fig. 2. Constant-temperature bath and apparatus [or 
stressing the wire. 















A Fifty-point Bridge Balance Unit jor Use with a 


Baldwin SR-4 Strain Indicator 


By N. C. FICK and N. A. CRITES, Research Engineers, Battelle Memorial Institute, Columbus, Ohio. 


INTRODUCTION 


IRE strain gages for direct 

measurement of stresses can 

be attached to complicated 
shapes which are nearly impossible to 
analyze mathematically. In order to run 
a complete experimental analysis of a 
large structure, many gages may be 
required. The ordinary strain indicator 
is not equipped to handle a large num- 
ber of gages in rapid sequence, because 
of the necessity of disconnecting and 
reconnecting gage wires. A supplemen- 
tary switch box is necessary. However, 
the switch box alone does not provide 
a means of balancing these gages so 
that they will always fall within the 
working range of the strain indicator. 
Even though it is possible to get a 
large number of gages to balance some- 
where in the working range of the 
instrument, a separate balance will 
have to be obtained for each gage. 
Thus, with each gage balanced in a 
different position, the strain for each 
gage will have to be calculated inde- 








Fig. 1. Rings assembled in gage-balancing unit. 


pendently. This involves time-consum- 
ing arithmetical computations that can 
be eliminated by means of the in 
strument herein described. In this in- 
strument, the switch is combined with 
the balancing unit so that final read- 
ings are directly obtained in micro- 
inches. 

The authors had the problem of read- 
ing fifty strain gages consecutively in 
the course of a complete stress analysis 
of a structure under progressive load- 
ing. There was needed an instrument 
of the null-point type, which would 
both switch and balance each gage indi- 
vidually in conjunction with the single- 
gage type Baldwin SR-4 Strain Indica- 
tor. Therefore, the device described in 
this article was designed and built at 
Battelle. 


PROBLEMS INVOLVED 


Two basic problems were involved. 
One was to obtain a multiple-point 
switch which would have a constant 
contact resistance. The other was the 
problem of devising a _ satisfactory 
method for obtaining an extremely sen- 
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switches and balancing rings. 









Fig. 2. Top view of cabinet 


sitive variable resistance that could be 
used for balancing the strain gages. 


CONSTRUCTION 


The multiple-point switch problem 


was solved by purchasing six 5-gang 
11-point switches and using one of the 
switches for parts to add an extra deck 
to each of the other five switches. When 
finished, each switching unit consisted 
of two three-deck switches coupled to 
the same shaft. The six decks 
divided into two groups. Each group 
of three decks was wired together to 
function as a single 11-point 
This was done to insure uniform con 
tact resistance. One unit of the switch 
was wired to the balancing resistances; 
the other unit was wired to the measu) 
ing gages, 

Several 


were 


switch. 


avenues of were 
open for constructing the gage-balanc- 
ing device. It would be possible to use 
a_ slide-wire The commer- 
cially-available rheostats, 
however, were too bulky for our use. 


approach 


resistance. 
slidewire 


opened to show wiring and arrangement of 
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Fig. 3. 
Indicator in position for use 


Another possible method was to attach 
gages on cantilever 
beams. If the beams are all attached to 
one plate, it becomes difficult to adjust 
one beam without affecting the others; 
therefore, this method was discarded. 


compensating 


It was found desirable to go to a geo- 
metric shape such as a ring that could 
be deformed without applying any 
stress to the supporting structure. This 
was accomplished by drilling two dia- 
metrically-opposed holes in the rings 
and inserting heat-treated cap screws, 
which were threaded through nuts sil- 
ver-soldered to the rings. These rings 
were 242” in diameter and %” wide. 
They were cut from low-carbon 1/16”- 
gage seamless steel tubing. In order to 
impart the desired spring qualities, the 
rings were carburized and heat treated. 
These rings were assembled in sets of 
ten as shown in Fig. 1. By building up 
banks of these ten-ring units for each 


YNAMIC strain measurements or- 
dinarily require expensive equip- 
ment often not easily obtained. 

A method of adapting a commercial 
unit (the Baldwin-Southwark Portable 
Strain Indicator} to repeated dynamic 
strain measurements is here reported. 
The measurement of repeated dyna- 
mie strains (often referred to as re- 
peated loads) using SR-4 electric-re- 
sistance wire-type strain gages requires 
a number of circuit components. Ordi- 
narily, a Wheatstone type bridge cir- 
cuit (containing SR-4 gages as two of 
its branches) is fed by an audiofre- 
quency oscillator. The bridge output is 
coupled to an amplifier by means of a 
coupling transformer. The amplifier 
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The combination switch box and gage-balancing unit with Baldwin SR-4 Strain 


11-point switch, the capacity of the 
balancing unit can be extended to meet 
any requirements. If more than one 
switch is connected in series, it is 
necessary to use one point to keep the 
circuit open. That is, if five banks are 
connected in series, four of the banks 
will be turned to the open position. 

Fig. 2 is a top view of the bridge bal- 
ancer, showing the wiring and arrange- 
ment of switches and balancing rings 
in the cabinet. The binding posts with 
which connections to the measuring 
gages are made are located on the back 
of the Bakelite panel shown in Fig. 2. 
Each 10-ring circuit is separate and 
the common wire from each of these 
circuits also leads to a binding post 
on the panel. 


OPERATION 
Fifty SR-4 strain gages were attach- 


ed to the structure at the various posi- 
tions of interest. These were wired in 


Simplified Dynamic Strain Equipment 


By WILL J. WORLEY, University of Illinois, Urbana, Illinois 


output is then coupled to an oscillos- 
cope through a suitable filter. With 
proper shielding the filter may be eli- 
minated. 

The Strain Indicator contains the ne- 
cessary circuit elements for repeated 
dynamic strain measurements, with the 
exception of an oscilloscope. This in- 
strument contains an oscillator which 
supplies a 1000-cycle carrier frequency 
to a bridge circuit, two elements of 
which are SR-4 strain gages. A coup- 
ling transformer is used to couple the 
bridge output to a three-stage ampli- 
fier. The amplifier output is coupled, by 
means of a transformer, to a phase- 
discriminating rectifier and a null bal- 
ance indicating instrument. 





the conventional manner. The , 
wires were attached to the ¢ . 
binding posts on the panel. If ¢ 
only one common wire for the 
system, then all five of the , 
posts must be connected in es 
Each switch is turned to the op: 
tion except for the bank in use. 7 
next operation is to balance eac} 
vidual gage. The first step cons 
zeroing the microinch dial of the 
meter. The arrangement of the 
meter in the system is shown in | 
Approximate balance is then ma 
means of the reference taps on th. 
meter. The final balance is. ma 
adjusting the rings which hav 
compensating gages attached. 
each of the gages balanced, it 
possible to record all stress re; 
directly in microinches. Where a 
ber of gages are concerned, th 
save many hours of time. 

If negative stresses are expected du 
ing the loading of the structure, it 
be desirable to balance the reference 
taps in one of the middle positions 
that final readings can be obtained 
either side of zero. 


CONCLUSIONS 


This apparatus is simple in desis 
and construction; relatively foolproof 
quite satisfactory in actual operat 
Since the gages are pasted on steel, 
the device also furnishes temperatur 
corrections for measurements made 0: 
steel. However, if the balancer is used 
to obtain strain measurements on oth: 
materials such as aluminum, magn 
sium, copper, etc., it will be desirabl 
to see that measurements are mac 
constant temperature. 


FOOTNOTE: A_ simple 
somewhat similar in function to the 
herein described has recently appeared 
the market. Elaborate fully-automatic gas: 
balancing and recording strain-mea ! 
instruments have been commercially 

ble for a number of years. 


AUTHORS’ 








Since dynamic measurements may } 
made using an oscilloscope as the null 
balance element in the circuit, the 
phase-discriminating rectifier and the 
indicating instrument in the Strain I! 
dicator need not be used. The method 
of adapting the Strain Indicator t 
dynamic measurements consists of th 
following procedure. 

In order to disconnect the indicating 
instrument from the bridge circuit th 
rectifier element is removed from its 
socket. The output of the three-stag' 
amplifier is then tapped at a point 
which will give the desired amplifica- 
tion. For all of the dynamic measure 
ments which have been made, it has 
been found that the signal from the 
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jate of the second stage of amplifica- 
tion gives desirable results when tap- 
ned off through a 500-mmfd capacitor. 
The capacitor is used to couple the am- 
plifier output to a cathode-ray oscillos- 
cope. The circuit is completed by 
grounding the case of the Strain Indi- 
cator to the oscilloscope ground. A 
hlock diagram of the circuit is shown 
in Fig. 1. The active gage, A, and the 
temperature-compensating gage, C, are 
shown. 

The removal of the rectifier mention- 
ed above is found to be desirable for 
the following reasons. As soon as a 
dynamic strain is imposed on the active 
strain gage, the pointer on the null 
































CATHODE - 
A || RAY 
3-STAGE OSCILLO - 
AMPLIFIER |_| SCOPE 
iC a bik os 
4 bf 
| || pHase NULL 
ISCULATO DISCRIMINATING 
OSCILLATOR |—4 TIFI 
RECTIFER INDICATOR 
Fig. 1 


balance indicating instrument will os- 
cillate and this might result in mechan- 
ical damage to the indicating instru- 
ment. The desired effect could have 
been obtained by disconnecting the in- 
dicating instrument but the suggested 
procedure permits the indicating in- 
strument to be left in the circuit for 
checking the battery voltages. It is ap- 
parent that a switch could be provided 
to disconnect the rectifier from the cir- 
cuit and thus avoid the necessity of 
removing the rectifier from its socket 
to adapt the Portable Strain Indicator 
to dynamic measurements. 

In order to introduce the procedure 
which may be used to obtain dynamic 
strain measurements, it may be well to 
define the problem which was to be 
solved when this adaptation was devel- 
oped. The problem was to determine the 
dynamic magnification factor which 
was produced in a Krouse bending 
fatigue machine, in order to correlate 
the static readings with the dynamic 
readings and hence obtain a calibration 
of the machine. 

The actual procedure used in con- 
dueting a dynamic calibration involves 
the following technique when applied to 
a constant-amplitude-of-deflection type 
Krouse fatigue testing machine. A 
specimen is mounted in the machine 
with an SR-4 strain gage attached near 
the critical section (the gage is not 
placed directly over the critical section 
because the gage tends to fail in fa- 
tigue if placed at that point). The 
active gage and the temperature-com- 
pensating gage are then connected to 
the SR-4 indicator in exactly the same 
manner as for static measurements. The 
output lead from the 500-mmfd capa- 
citor is then connected to the vertical 





input on the oscilloscope. The ground 
on the SR-4 Indicator is then connected 
to the oscilloscope ground. This com- 
pletes the circuit. 

When the switch on the Strain Indi- 
cator is turned on and the oscilloscope 
is set on a suitable sweep frequency, 
a pattern or line appears on the oscil- 
loscope screen. In order to obtain a 
measurement, the specimen is given the 
desired static deflection and the pattern 
on the oscilloscope screen is adjusted to 
minimum amplitude by balancing the 
Strain Indicator as for static tests. The 
only difference between the regular pro- 
cedure for static measurements and the 
procedure being considered is that the 
nul] balance is affected by means of an 
indicating instrument for one and by 
means of an oscilloscope pattern for 
the other. 


The specimen is then deflected in the 
other direction (assuming a _ reversed 
cycle of stress is being studied), and 
the above balancing procedure is re- 
peated. The fatigue machine is then 
turned on and a modulated dynamic 
wave form appears on the cathode-ray 
screen. The modulated wave will be 
found to move across the screen and the 
sweep frequency synchronization must 
be adjusted to stop or nearly stop the 
transverse motion of the wave envelope. 
If manual control is undesirable, exter- 
nal synchronization may be used to make 
the pattern stationary. Bridge balance 
for the dynamic condition is then ob- 
tained by adjusting the instrument 
until 100% modulation is achieved. Two 
settings of the balancing elements on 
the SR-4 Indicator will be found to give 
100% modulation for the dynamic read- 
ings; one dynamic reading will corre- 
spond to the first static reading and 
the other dynamic reading will corre- 
spond to the second static reading. The 
ratio of the difference between the 
maximum and minimum dynamic read- 
ings to the difference between the maxi- 
mum and minimum static readings 
gives the magnification factor. 

If the bridge circuit in the Baldwin 
Southwark Indicator (which includes 
the compensating gage and the active 
gage) were perfectly balanced and the 
exciting oscillator supplied a perfect 
wave-form, an undistorted sine wave 
should result. Actually this is not the 
type of wave-form which appears on 
the screen, since a slight unbalance in 
the bridge circuit results from capa- 
citance of the leads to the SR-4 gages 
and other reactive unbalance in the cir- 
cuit as well as a possible distortion in 
the oscillator wave. The wave-form 
which usually results has the general 
form of a sine wave but with a small- 
amplitude wave having two or three 
times the modulated wave frequency 
superimposed upon it. The smaller-am- 
plitude wave usually is not symmetrical 
but for ease in balancing it may be de- 
sirable to make it symmetrical and this 
may usually be done by either adding 
or removing a slight amount of capa- 
citance across either the active or the 
compensating gage terminals of the 


Indicator, depending on the sense of the 
unbalance. Occasionally enough change 
in capacitance can be effected by chang- 
ing the spacing between the strain gaye 
leads over a portion of their -total 
length. The superimposed wave has a 
desirable effect in some instances in ob- 
taining a null balance since it results 
in a composite wave-form having a flat 
top. Balance is assumed to exist when 
the two ends of the flat top are at the 
same height. 

The oscillograms in Fig. were 
taken for three typical oscilloscope pat- 
terns. The pattern in Fig. 2A shows the 
condition of static balance for an SR-4 
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Fig. 2 


strain gage mounted on a specimen in 
a Krouse bending fatigue machine. As 
stated above, it will be noted that the 
wave-form has a flat top which was 
produced by a fixed capacitance placed 
across the compensating gage termi- 
nals, in addition to the effects produced 
by the capacitance unbalance of the 
strain gage leads. It was found that the 
pattern could be brought back to the 
same static balance with greater ease 
if the flat-top wave were present. It 
will also be observed that there is a 
slight wave-form pattern from one end 
of the complete pattern to the other. 
This wave was caused by 60-cycle pick- 
up and is not always present. When it 
is present it does not create any prob- 
lem since the amplitude is small. The 
wave-form in Fig. 2B represents a con- 
dition of dynamic operation with an 
intermediate bridge slidewire position 
between the maximum and minimum 
dynamic balance. The pattern in Fig. 
2C represents a condition of maximum 
dynamic balance. The wave pattern for 
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Fig. 3 


minimum dynamic balance would ap- 
pear the same but the slide wire setting 
would be different. 

The complete calibration set-up is 
shown in Fig. 3. It includes the Krouse 
fatigue machine A, and fatigue speci- 
men, B, the compensating gage, C, the 
Strain Indicator, and the cathode-ray 
oscilloscope. The leads connecting the 
strain indicator to the oscilloscope can 
be made extremely short to minimize 
the possibility of pick-up from other 
circuits. The distance between the 
strain indicator and the active gage 
can also be made quite small by proper 
arrangement of the test apparatus. The 
shorter the length of the leads, the less 
becomes the possibility of 60-cycle or 
other pick-up. The same effect could be 
produced by shielding the various lead 


wires and this precaution was taken on 
the lead from the strain indicator to 
the vertical amplifier of the oscillos- 
cope. 

The above calibration procedure has 
also been used for dynamic measure- 
ments on a direct tension-compression 
fatigue machine and on a Sonntag con- 
stant force type bending fatigue ma- 
chine. 

This article is not intended to imply 
a new application of SR-4 strain gages 
but rather presents what is believed to 
be a new adaptation of existing static 
test equipment for use with SR-4 strain 
gages under dynamic test conditions. 
Among the previous investigators who 
have conducted dynamic tests with 
various types of gages and auxiliary 
equipment, the present procedure is 


perhaps most nearly like the 
described by Grover!. The 
outlined by Grover supplied th: 
tion which led to the developm« 
procedure described in this 
Others who have conducted 
tests in various ways are list 
bibliography. This list is not 
to represent a survey of the 
literature on the subject of 
testing but rather presents a fi 
methods which have been de 
dynamic testing. 
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Bibliography on Transductors, 
Magnetic Amplifiers, ec 


Appendix to article by H. B. REX (Principal Engineer, Bureau of Ordnance, 
Dep’t of the Navy) in our December 1947 issue. Compiled by Mr. Rex. 


ETZ, 


Burgess and Budd Frank- 
enfield, U. S. Patent 720,884, issued Feb. 
17, 1903, (application filed June 12, 1901) 
“Regulation of Electric Circuits.”’ Discloses 
the use of a transductor to regulate an a-c, 
circuit. Makes no claims regarding ampli- 
fying properties. 


(1) Charles F. 


(2) Ernst F. W. Alexanderson, U. 5. 
Patent 1,206,643, issued Nov. 28, 1916 (ap- 
plication filed Dec. 7, 1912) “Controlling 
Alternating Currents.” This basic patent is 
the first to indicate that the transductor 
could function as an amplifier or modulator. 


Alexanderson and 8. P. 
Amplifier for Radio 
Vol. 4, April 1916, 


(3) Ernst FL. W. 
Nixdorff, “A Magnetic 
Telephony,” Proc. I.R.E., 
pages 101-129. 


(4) M. Osnos, U. S. Patent 1,227,302, 

issued May 22, 1917 (application filed . 
8, 1915) “Means for Controlling Alternat- 
ing Currents.” Discloses the method of 
making transductors so that high a-c. volt- 
ages are not induced in the control winding. 
\ serious insulating problem is thus avoided. 

(5) F. P. Coffin, “Improvising a Current 
Limiting Reactor by D-c. Excitation of a 
Pair of Transformers,” G. BE. Review, Vol. 
20, Oct. 1917, pages 821-824. 

(6) M, Osnos, “Shaltung und Bau der 
mit Gleichstrém geregelten Drosselspulen,” 
ETZ, Vol. 39, 1918, pages 205-207, 216-218. 
“Messung starker Gleich- 


(7) E. Besag, 
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strome auf grosse Entfernung,” Vol. 
40, 1919, pages 436-437. 

(8) Ernst F. W. Alexanderson, U. S. 
Patent 1,328,610, issued Jan. 20, 1920, (ap- 
plication filed Jan. 21, 1916) “Method of 
and Means for Controlling High-frequency 
Alternating Currents.” Discloses: (1) the 
tuned, or nearly tuned, transductor (this 
increases the gain), (2) the shell type of 
transductor, (3) a two-stage amplifier us- 
ing the mercury-arc rectifier. 

(9) Ernst F. W. Alexanderson, U. S. 
Patent 1,328,797, issued Jan. 20, 1920, 
(application filed Nov. 26, 1915), “Means 
for Controlling Alternating Currents,” Dis- 
closes: (1) improvements in design of 
transductors, 2) the transductor made 
with toroidal cores, and (3) the use of self- 
excitation to increase the gain 

(10) Edwin J. Murphy and Louis W. 
Thompson, U. S. Patent 1,337,942, issued 
20 April 1920 (application filed July 10, 
1918), “Regulating System for Alternating 
Current Circuits.” Discloses a method of 
obtaining rapid and sensitive regulation of 
an a-c. circuit without the use of heavy 
moving parts. 

(11) Elmer E. Bucher, “The Alexander- 
son System for Radio Communication,” 
G. E. Review, Vol. 23, Oct. 1920, pages 813- 
839. 

(12) Edwin R. Stoekle, U. S. Patent 
1,376,978, issued May 3, 1921 (application 
filed Nov, 24, 1917), “Regulator for Alter- 


" Discloses’ single-p 
regulating 
means of saturabl 


nating Currents, 
and three-phase 
which function by 
netic shunts. 

(13) Frederick L. ReQua, U. S. |! 
1,390,543, issued Sept. 13, 1921 (appli 
filed Aug. 19, 1918), 
Discloses use of the magnetic am) 
with the control winding shunted by 
sistor or capacitor, for the purposes 
trolling current to a load, shown as 
load. 

(14) Louis W. Thompson, U. 5S. ! 
1,408,844, issued Mar. 7, 1922 (appli 


filed July 10, 1918), “Speed Regulatior 


Discloses 
pur} 


Alternating-current Motors.” 
use of the transductor for the 
speed regulation. 

(15) Julius Jonas, U. 8S. Patent 
346, issued Oct, 31, 1922 (applicatio: 
Oct. 4, 1920), “Apparatus for Regu 


the Voltage of Metal Vapor Rectifier Inst 


lations.”’ Discloses the use of singl« 
and polyphase transductors for this p' 

(16) Alan Stewart Fitzgerald, | 
ent 1,468,441, issued Sept. 18, 1923 
eation filed Sept. 9, 1922), “Protecti 
vice for Electric Distribution Systems 
closes use of transductors as part of ! 
control system to operate relays for 
distribution. 

(17) G. W. Elmen, U. S. Patent 1,47 
issued Oct. 16, 1923 (application filed 


959) 


(Continued on page 352 


transforme 


“Current-Regulato 


1 





Taylo 
Curati 
Steam 
throu 
door, 


heck 





5 HITS-NO ERRORS 


Taylor’s score on these new instruments 































ERE’S just a brief reminder of five Taylor Instrument developments 
H that made news during the past year. Five entirely new departures 
in industrial instrumentation. That adds up to increased production 
efficiency—your best defense against today’s sky-high material and 
a labor costs. Along with our complete instrument line for indicating, 
recording and controlling in practically every industrial process, 
these five new instruments are ready to help you keep quality up and 

c. p. [E costs down. Ask your Taylor Field Engineer! Or write Taylor Instru- 
ions 01 ment Companies, Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording 
. SPRinG oor 
and controlling temperature, pressure, oF cusanine 


humidity, flow and liquid level. 








sceten 
Taylor 229R Liquid Level Transmitter. Accur- 
cueing j ately measures the liquid level of slurries, 
es ; soap, paper pulp, or any other viscous or 
corrosive liquids containing solids. Simple, 
highly responsive, built on force-balance 
principle. Ranges within 12 and 240 inches 
of water. 


STEEL 
TaBt 


ORIFICE 
CoPs 


ORIFICE 





SCREEN 


Taylor 226R Pneumatic Transmitter. Helps 
keep every process in your plant right under 
your finger tips. Accurate within 14 of 1% 
scale range. Gives you constant remote con- 


trol of temperature, pressure, rate of flow 
and liquid level. Taylor Pressure Pulsation Damp- 


ing Unit. Damps pulsating pres- 
sure waves and gives you a true 





a instantaneous average of pressure. Taylor "Transet”. New Pneumatic Transmis 
licatic Permits measuring instrument sion System for greater accuracy of control 
“ete to make a clean-cut, easily in- on applications with long lead lines be- 
. 2 terpreted pressure record. tween transmitter and control panel, and 
of cor Makes instruments practical where compactness of control panel is a con- 

where they otherwise couldn’t sideration for control of temperature, pres- 

Pat be used. sure, humidity, rate of flow and liquid level. 





s vied 
‘Taylor Instruments 


MEAN —————_ 


Taylor Square Root Integrator. Totalizes ac- A CCURA CY FIRST 


curately the flow of liquids, and of gases and 
steam under constant pressure. Easy to read 
through 2 inch window in Recorder case 
door. Auxiliary scale and pointer for quick IN HOME AND INDUSTRY 


hecking of calibration. 
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EIGHTH ‘‘GALLERY’’ 


The “Miracle of Production” —and Victory 


1944 and 1945 
1944. “We took on the sale of the 
‘Metricator’ Dimensional Air Gage; 
later buying all rights to this Gage, 
new name the ‘Federalair’ Gage.” 

I. A. Hunt, Federal Products Corp. 


phragm.”—E. 
H. Belfield Co. 


1944. “Palmer received a patent on 
the spring arrangement for holding P. 
the double-strength glass shield in the 2 
new extruded brass case thermometer, 
firmly, yet without strain. .. .”—A. E. 


A “Historical Museum on Paper” of American 


valve contained several outstanding im- 
proved developments following a similar 
Belfield valve featuring only one dia- 
Wolff, Chief Engineer 


1944. “In collaboration with Stanley 

Rockwell The Bristol Co. developed 
Direct-reading Dilatometer, for re- «and °43; 
cording temperature-dilation and tem- 
perature-time changes simultaneous on 


Instruments i Science and Industry 


(Conclusion) 








insulation, and much highe) tac, 
ranges than were previously a labl 


actually measure static electricit; 
with suitable probes. . . . used aro: 
numbers by the atom-bomb laborato. 
ries.”—A. J. Lush, President, Raweo, 
Electrical Instrument Co. 


1944, “The First Electronic Vo}t 
Regulators. Edward Martin Sorense, 
an electronic inventor (killed June 194) 
in an airplane crash) conceived during 
the 1930's a line of fully electronic: 
regulators. It was put on the 
boards in 1941 and '42; developed ir 
made commercially ava 
January 44, Among Mr. §S 
wartime developments ... aerial 
control, servomechanisms adapted 
Automatic Pilot, frequency limit cont; 


Honningford, Palmer Thermometers chart during the heating and cooling d-c. supplies, components for “Little Abner’ 
Inc. cycles.”—-G, P. Lonergan, The Bristol radar, ... ”—Edward Einhorn, for Soren 
Co. sen & Co. 
Yé “D ic si ati > ique s . — 944, “ . ‘own Adjustable ‘In- 
| l “oe Typ ape ne oe 1944. “The Sperry ‘Gyrosyn’ Com- 1 “ pi — — le ‘Ty 
velone matics meepts ’ renee dexet’ was introduced. ... s ; ar tot 
Geveloped irom mathematical concepts oss successful combination of a ©&* mer teenineh ye a 


to permit calibration of any flowmeter 
for any liquid or gas service by means 
of any other convenient liquid or gas 
without correction for either density or 
viscosity.”—Kermit Fischer, Fischer & 
Porter Co. 


1944, “Burner Pressure Regulator for 
control of fuel supply to furnaces from 
an instrument. . . . duplex diaphragm 





Extracts from editorial in January issue introducing Instru- 
ments’ Twentieth Anniversary Feature which began in that issue: 


HIS is not a history but a “historical museum on paper.” 

Some day a history of American instruments will be written. 

As a contribution to the proper preparation of such a history, 
this editorial introduction will recite facts and circumstances, 

But before we go into these details we express deep appreciation 
of the tremendous amount of work done by the hundreds of con- 
tributors: Tens of thousands of man-hours in hundreds of labora- 
tories and plants have gone into making possible this Special Issue ! 

THE PLAN.—Burns was right when he wrote about “the best laid 
plans of mice and men...” No finer plan could have been con- 
ceived than the one adopted last summer: 

(1) The Twentieth Anniversary Issue to be a historical issue, 
chiefly of “FIRSTS.” (In view of the modesty of many old-timers 
in the industry, the term “outstanding development” was used in 
addition to the word “first.” ) 

(2) The issue to be made up entirely of contributions mailed to 
Instruments; no historical delving or writing by the editor, be- 
cause such work would take years instead of months. 

THE INVITATIONS.-—Various letters and advertisements were pre- 
pared last summer, in which the plan was outlined and the simple 
“rules” explained. It was stipulated that EACH description was to 
mention WHY the development was outstanding. 


“Everyspopy” INvirep.—The mailing list included all instrument 
manufacturers; also instrument designers and makers in govern- 
mental and private institutions. Thousands of persons not on this 
list were notified through the magazine The Instrument Maker. 

HUMAN Nature Forts Perrect PLAN.—Most early contributions 
consisted of catalogs. The letter usually ran: 

“All of our latest models are of historical importance. Look over 
our line; pick out items and send me a list; I'll then send you cuts 
or photographs. 

“P.S. Submit your write-ups to me before you print them.” 

In mid-October a “personalized form letter’ was sent to every 
name on the master list. Extracts: 

“Some of you have sent us a mass of booklets and asked us to 
pick out your historic achievements. Sorry, no can do! You are the 
one to send pictures and to write descriptions or narratives. 

“Bach contribution should be SIGNED. Each description should 
mention WHY the development was outstanding. 

“Some of you, who sent us photos and descriptions of new models 
just brought out, may believe that these new products are as “out- 
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magnetic compass and directional] gyro. 
For the first time the pilot had a north- 
seeking compass which would not be 
affected by oscillation, swinging, move- 
ment of the plane or turbulence of air.” 
—C. H. Jones, Sperry Gyroscope Co. 


1944, “Electrostatic Voltmeters. 
A completely new design 


than one million megohms guaranteed 


Fixed ‘Indexet’ [1942] . . . However, it 
incorporates a means for adjusting the 
relationship between the controlled air 
pressure and the position of the second- 
ary control index at the secondary con- 
troller. Thus, in effect, it determines th: 
rate at which the secondary control i! 
dex is repositioned to conform to process 
requirements.”—C. C, Roberts, Brow 
Instrument Co. 


higher 







standing” as, say, the first thermometer made in America; but 

- please don’t force us to assume the onerous role of censor 

The total number of contributions could not be counted becaus: 
most of them were not usable, being the thousands of items in cat 
logs. This raw material would fill an eight-foot bookshelf, but ther 
are two deplorable absences: (1) The absence of truly histori 
material from some old-established companies, whose officials chos: 
to send us only descriptions of recent outstanding developments 
(2) The absence of ANY contributions from certain companies 
which advertise in Instruments and otherwise cultivate the good- 
will of Instruments readers; the only explanation is that their offi- 
cials “leaned backward” with extreme modesty. This, too, is an 
inevitable manifestation of human nature. 


Your editor, and The Instruments Publishing Company, Inc 
hereby disclaim responsibility for assertions of priority and this 
disclaimer is supported by the original manuscripts. Careful as we 
were to preserve wordings when re-writing lengthy descriptions, w« 
were extra-careful in such cases of “firsts’’: WE DID NOT EDIT SUCH 
ASSERTIONS AT ALL. 

Exaggerations made as flat assertions were not edited. Similarly 
when the description of an original model was accompanied by 4 
photograph (of what looks like a modern model but is) FLAINL! 
MARKED WITH THE YEAR OF THE ORIGINAL, we unquestioningly used 
this photograph. 

Seldom does Instruments comply with requests that its 
ups” be “submitted for approval” before being printed. This timé 
such requests did not even draw replies. 


“write- 


Many writers included in the description of one specific develo 
ment numerous explanations of its importance to the design of late! 
developments, not dated and for which no speciFic descriptions 
were written. Inexcusable a. this was, we extracted all we cou 
from these meandering stories for inseration under later dates 

Most of the raw material as received was—well, terribly raw. T 
correspond individually with all these writers, returning their co! 
tributions and offering suggestions, would have meant more tha! 
two thousand hours of supplemental editorial work. Special letters 
asking for essential data such as dates, etc., were sent by 1 
assistant who enclosed copies of the rules. These simple inquir 
should have drawn 100% replies; they did not! Even then, W 
did not discard unusable contributions: we MADE them usabl 
whenever possible! How? That, dear friend, is a secret—whl 
you could have learned if you had dropped in between 1 and 4 
a.m, on many a wintry night! MFI 
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1944. “First recorded sale of Foxboro 
peweel,’ a humidity-sensitive element 
»¢ completely new principle and design 
. industrial equipment. the first 


simple, economical and dependable 
method for continuous dew point meas- 
urement and control.”—Robert Barton, 
The Foxboro Co. 


1944, “The ‘Protectovac,’ a protective 
device which operates a control circuit 
when the pressure in a vacuum system 
exceeds a certain pre-set limit.”—Stan- 
ley Heck, National Research Corp. 


1944. “The ‘Type 706’ Thermocouple 
—lIonization Control covers the 
pressure range from 2 X 10-7 mm. to 
1 mm. of mercury.” — Stanley Heck, 
National Research Corp. 


1944, “Aminco- 

Dunmore Electric 

Hygrometer, a sys- 

tem for measuring, 

controlling, and re- 

cording relative 

humidity. Heart of 

system is the ‘H-2’ 

sensing element 

conceived in 1939 

by Dr. F. W. Dun- 

more of the NBS. 

In 1944 this Com- 

pany was granted 

the right to develop 

it (see illustration) 

. . and suitable 

indicating, controll- 

ing, and recording 

equipment for in- 

dustrial applica- 
tions . , . Made possible the following 
outstanding advancements in the field of 
hygrometry: (1) Humidity readings repro- 


ducible over a period of years; (2) Micro- 
changes as small as 0.1% relative humidity 
can be detected ; (3) Speed of response to 
changes in relative humidity for decreasing 


9% well as increasing moisture content is 
less than one second; (4) It neither adds 
hor subtracts an appreciable amount of 
moisture from the space . . . consequently, 
true readings of relative humidity are ob- 
tained, even in sealed spaces ...; (5) Hu- 
nidity-sensing element separate from meas- 
wring equipment; therefore, suitable for use 


in remote installations and in applications 


requiring sensing element to be sealed in 
pressure systems or in small packages.” 
Cc. L. Schuettler, American Instrument Co. 


1944. “Recording Thermometers 
intensive research . . . Taylor-developed 
‘Accuratus’ mercury thermal system 
gave more positive actuation and 
greater compensation for temperature 
changes ... long lengths of capillary.” 
—C. S. Conner, Taylor Instrument 
Companies. 


1944, “Originally designed as a safety 
device in motor vehicles, ‘Pressure Clix’ 
has since developed into the out- 
standing pressure switch of the day...” 
—E, C. Hawke, The Nason Co. 


1944, “Both sensi- 
tivity and accuracy 
are obtained with 
the portable wind- 
speed and direction 
indicator developed 
at the NBS under 
Navy Dep’t. sponsor- 
ship. The propeller 
(at right) is forced 
to head into the wind 
by the vane (upper 
left). Rotation of the 
propeller causes the 
dial of the magnetic- 
drag tachometer 
(just below the 

vane) to register wind speed in knots 
or mph. A pointer turns with the vane 
to indicate wind direction in degrees on 
the horizon disk below the tachometer.” 
—Hugh Odishaw, National Bureau of 
Standards. 


1944, “Oscillograph mechanism of 
Garceau Electroencephalograph im 
proved to provide much larger linea 
travel as well as higher frequency re 
sponse. Industrial and ordnance direct 
writing oscillographs, known generically 
as the Garceau ‘Velograph,’ many 
of them provided with amplifiers, some 
direct-coupled.”—Lovett Garceau, Elec 
tro-Medical Laboratory, Inc. 
















1944, “The Brown air-operated ratio 
controller made possible the maintenance 
of one variable at a predetermined ratio 
to another, . . . provisions for changing 
the desired ratio over a relatively wide 
range. ... basically a two-pen recorder 
with pneumatic control provisions on the 
pen of the secondary variable. Its con- 
trol index is actuated by the output air 
from the pneumatic transmitter of the 
primary variable which also actuates 
the pen for recording the primary meas- 
urements.”—C. C. Roberts, Brown In- 
strument Co. 


1944. “Surface Roughness Standards 
—representative samples depicting typ- 
ical finishes arranged in orderly steps 
of roughness—solved the problem of 
how to select, specify, and obtain desired 
surface finishes for machine-tool work... . 
The design engineer can select and specify 
the degree of roughness required: the ma 
chine-tool operator can compare the result 
of his work with the specification: and the 
inspector can check the finished product 
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Page 


when the machining has been completed 
Each has a standard surface-roughness 
specimen set consisting of ten metal blocks, 

re 2% Zach block is identified by 


each 2 
a letter and represents a certain degree of 


roughness. Any of the sample blocks can be 
removed from the box easily and held close 
alongside a machined surface for compari- 
son of the degree of roughness. All com- 
parisons are made by sight-and-feel meth- 
ods.”""—C, J. Falk, Gen’'l Eng’g and Consult 
ing Lab., General Electric Co. 

1944. “The ‘Model 80 Standard Sig- 
nal Generator’... output metering cir- 
cuit that was an innovation. . .frequency 
coverage of 2 Mc. to 400 Me. in six 
overlapping bands individually- 
calibrated direct-reading dial; AM con- 
tinuously variable from 0 to 30%; in- 
ternal 400 or 1000 cycle audio oscillator; 

provision for application of pulse 
modulation... became a@ standard of test 
equipment for many manufacturers.”— 
E. M. Weed, Measurements Corp. 


1944, Time Comparator. “Our chron- 
ometers were so accurate that they 
made former timing practices at the 
Naval Observatory seem crude and 
clumsy. By July of 1944 we had devel- 
oped for factory use an electronic time 
comparator that enabled us to detect 
variances of rate down to 1/100 sec- 
ond. The Naval Observatory quickly 
ordered these to replace their older 
method of checking rate variations 
dial readings,’ R. Waddell, Hamilton 
Watch Co. 


1944, “Counter Chronograph . . . met 
the need for an instrument for indicat- 
ing and recording the speed of projec- 
tiles .. . Prewar methods had involved 
— time-consuming calculation New 
instrument gave an immediate answer... 
It employed, as did earlier chronographs, 
two circular coils of wire a few yards apart 
—_ Passage of the shell through the first 
coil produced an electrical impulse which 
started the counter working; passage 
through the second coil stopped it. Duration 
was counted in cycles of a current supplied 
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by a constant-frequency generator. Tim 
intervals could be measured to 1/100,000 of 
a second, Inter-coil distance being known 
the counter chronograph translated the tim¢ 
into speed of flight, displayed this informa 
tion electrically on an indicator board and 
typed it on a permanent record chart. Th¢ 
first was put in service early in the war at 
Aberdeen Proving Ground. A number of 
others were made for use elsewhere.”’—E. 
D, Cook, Gen’l Eng’g and Consulting Lab.., 
General Electric Co. 


1944. “Dynamic strain recording prio: 
to 1944 was an involved procedure, re- 
quiring elaborate apparatus. Is was es- 
sential that dynamic strain recording 
be done in fighter aircraft space 
severely limited . . . operator of equip- 
ment had to operate the airplane 
entire system was simplified and con- 
densed into a small and simple portable 
self-powered . . . ‘Type MRC-12 Strain 
Gage Control Unit.’ ... only 4%” high, 
9” wide, 17%” long, all of the appara- 
tus needed except the strain gages and 
the oscillograph . a complete strain- 
analysis laboratory.”—C, M. Hathaway, 
Hathaway Instrument Co. 


1944, “Supersensitive Comparator 
Gage ... easily show size comparisons 
to one millionth of an inch and less. 
Demand was strong for use in gage- 
block work and even for inspecting 
many components used in the war. At 
the time, the methods of making reliable 
size comparisons to this order of mag- 
nitude involved the use of complex 
optical methods which were not adapt- 
able in most instances. This develop- 
ment followed quite naturally from the 
earlier development of the Metron mul- 
tiple-range comparator gage (1943) 
which incorporated a circuit basically suited 
for very high sensitivities ...a magnifi- 
cation ratio of 100,000 was entirely prac- 
tical . still without employing vacuum- 
tube amplification. This spread out one 
microinch of spindle movement to 0.1” on 
the scale... easy reading to % microinch 
... no external sensitivity adjustment was 
necessary since the magnification was stable 
over very long periods of time. This was a 
necessary requirement because gage blocks 
are not available in small enough size in- 
crements to be used by the customer to 
make magnification calibrations. A unique 
cantilever beam calibrating procedure was 
developed to insure accurate calibration be- 
fore shipment identical in appearance 
to the ‘Model 20’ (see 1943) except that all 
heat-producing components are mounted in 
an external case. Work with this extremely 
sensitive comparator gage revealed that 
comparator gaging technique ordinarily used 
were not satisfactory when measuring to 


} 


microinches tolerance 

flat anvils, no matter how 
were not reliable. 
point type anvils was deve 
flats and rounds of almost al 
perature control of the parts by 
and of the itself assur 
the significance. Surface fin 
mation of the work likewise } 
more consideration. New op: 
niques designed to take the 
account were worked out to ; 
and accurate results.”’”—F. K, ] 
dent, Metron Instrument Co 


Conseque nt 


Rage 


“1944 saw continued efforts 
tham Laboratories to construct 
bonded strain-sensitive resista 
strain gage suitable for use in 


transmitters, dynamometers, accel 


eters [etc.] A gage uni 
trated) was perfected which co 
a fixed frame or base and a driver 
ture (center) to which are att 
windings of the strain sensitive 
nected as the four arms of a 
balanced : Wheatstone bridge. Wit 
motion applied to the armature thr 
driving pin (right two of the wir 
crease in resistance while the 
decrease, unbalancing the bridg« 
put is directly proportional to th: 
motion. The use of four activ« 
provides two great advantages 
output is increased fourfold over 
tainable with only one winding; 
all windings and their mountings 
same temperature, temperature- 

is cancelled out. ... Increase 

and safety factor results from 
tion of the strain-sensitive wir: 
stressed surface. Low stress in th: 
element is not incompatible wit} 
bridge output. For example, a 
stressed to 10% of its yield point 
coupled to the unbonded strain gag 
a manner as to produce the full pen 
armature movement... a simple 
rate, means of transforming sucl 
as pressure, flow, force, acceler 
motion into an electrical signal. 
teries and a galvanometer or mic! 
comprise the minimum requiremés 
complete system. In most instanc 
plifiers or other electronic equipme: 
quired, resulting in a saving 
weight and cost... the unit is ver 
but may be used with an extreny 
selection of instruments, frequently « 
ing the necessity of purchasing new 
ment.”—R. D. Meyer, Statham Labor 


1944, “Automatic control of testing machine operation by means 
Baldwin’s ‘SR-4’ bonded resistance wire strain gage was introduced 
the 20,000-lb. capacity Sonntag ‘SF-20-U’ fatigue testing machine. 
The control circuit holds within close limits the speed of the moto! 
drives the eccentric mass and applies the constant force. This machin 
also outstanding for the large size of parts that may be tested . . 
between surfaces of fixed and adjustable platens.”—M. G. Van Vo 


for Baldwin Locomotive Works. 
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i944. “A radically new tachometer 
nd speed-measuring system was de- 
eloped which gave promise of applica- 
ion for all types of tachometers ... a 
apacitor connected by means of a po- 
’ rity-reversing switch in series with a 
tage source and an indicating ele- 
bent (see Fig. 1). The success of this 
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Tachometer Head Tachometer /ndicator 

x: Fig 1 
stem vitally depended upon a reliable 
jlarity-reversing switch which, of 
urse, served as the speed-sensitive 
jement or head. Such a head element 
‘43 developed (Fig. 2) which would 
un at a speed of at least 10,000 rpm. 
nd for a total of at least 2.5 billion 
olutions without maintenance or change 

(Mi, performance accuracy. The first commer- 

ia embodiment of this principle was “Type 

-\' Hand Tachometer (Fig. 3) which in- 


acceleron 
nit (illus- 
consists 
‘iver 
uched f 
wire 
, normall 
ith for 
through ti 
indings in- 
tne tw 
pe. The ou 
he fore 
t windlr 
(1) t 
r that ob- 
(2) since 
at it 
hange d 
sensiti 
the Dp 
re fror 
he prin 
1 maxl 
di iphrag 
int may be 
if in 
permissit porated many features rarely found in 
» yet rlier hand instruments: isolation of vibra- 
h variablesilon from the indicator, indestructibility due 
ration al overspeeding or changing ranges while 
Dry | operation, low driving torque, wide speed 
roam nge (200 to 10,000 rpm.) and long main- 
ents 1 nanee-free life . . . employed a standard- 
Ss, né ze flashlight cell as a voltage source and 
ment Is cireuit to easily adjust for changes in 
f sp tery voltage. A second head was then 
rsatile veloped that would provide ten polarity- 
mely W versals for each head shaft revolution... 
y elimi milar to Fig. 3 but used a positive ten- 
b bh ited sinusoidal cam . introduced a new 





bw-speed tachometer (20 to 1000 rpm)... 
ttention was then given to a line of fixed- 
stallation tachometers based on the same 
inciple but for operation from system 
wer and equipped with voltage regulators 
. A series of tachometer heads (using 
é Same basic element, Fig. 2) was de- 
loped for fixed-installation applications... 
Y means of gear trains built into the heads 
was found practical to supply direct- 
upling heads for speed measurements as 
Was i rpm. or 5” per minute for full- 
ale deflection. This was an important con- 
ibution to the field of speed measurement 
.. It was found that this basic system of 
bed Measurement was admirably suited 
bY multiple head monitoring of many dif- 
rent machines by using a single indicator 
d a selector switch system. Since accu- 
key does not depend cn wear or adjust- 
ent of the head contacts (within wide 
nits) the heads are interchangeable and 
s Mot necessary to compensate sensitivity 
switching from one head to the next... 
 cireuit being of a constant current type. 
troduction of resistance (within limits) 
Ss hot affect calibration ... This permits 
use of a wide range of cable lengths 
nd types) between indicators and heads. 
‘ed recording and controlling components 
ve subsequently been employed to a good 
lvantage using the same basic system.”— 
» K. Floyd, President, Metron Instrument 

































1940-1945. 
formed in 


“This organization was 
1940 to make available to 
American industry radioactive mate- 
rials, particularly radium, in amounts 
to meet the demand, and at a price far 
below the prevailing one. With the ad- 
vent of the war, we immediately met 
the situation by supplying previously un 
heard-of quantities of radium for non 
destructive testing of casts, welds, eté 

vital to war production. Facilities were set 
up to produce luminous compounds for in 
strument dials, ete. . . . We supplied the 
Uranium necessary for the Manhattan 
Project's work (Smythe Report 6:10). We 
were successful in ~ oducing Polonium on 
a commercial basis, and this, as well as 
radium, was utilized in the preparation of 
neutron sources essential in nuclear research 
and operation. During this time, we 
maintained a Research Division of the high 
est calibre. developed a number of 
outstanding instruments now serving in 
dustry. Among them are a Portable Geiger 
Counter weighing 4 Ibs. suitable in tracer 
work and finding wide use in the oil in 

dustry ; a Radioactive Torsion Indicator i 
Radioactive Liquid Level Indicator 1 
Radioactive Relay ; a Radioactive Condense1 
tesistor ; a Radioactive Switch; a Polonium 
Integrator which will instantaneously meas- 
ure by direct reading irregular surfaces of 
any thickness; a Radioactive Micro-Balance 
which will weigh to 1 microgram and can 
be read directly from an electrical indicat 

ing instrument, [ete.] "Henry Wolf 
son, Coérdinator of Research Canadian 
fadium & Uranium Corp. 


1941-1945. “. .. gun sights for U. S. 
Navy, both of Navy design and our 
own design numerous Ordnance 
items, some of which we developed...” 
—J. A. Stein, Chief Engineer, Bacha- 
rach Industrial Instrument Co. 


1941-1945. “During this 
curred the greatest spread of ‘catalog 
type’ of Indicating Gages for inspecting 
every type of physical dimension. There 
also was a tremendous spread in the 
Special Gage designs.”—I. A. Hunt, 
Iederal Products Corp. 


period oc- 


1942-1945. “ ‘Dynalog’ instruments 
utilized exclusively for highest priority 
stress analysis work in the design of 
ships, naval guns, planes and _ struc- 
tures.”—Robert Barton, The Foxboro 
Co. 


1942-45. “Through new production 
techniques Sylvania Electric became 
major producer of entirely new sub- 
miniature electron tubes for wartime 
proximity fuses. Approximately 15,000 
people were employed producing 400,- 
000 Sylvania subminiature tubes daily 
in August 1945.”—-E, C. Thompson, for 
Sylvania Electric Products, Inc. 


“1942 to 1945. After Pearl Harbor, the 
engineering facilities of the Bristol Com- 
pany were devoted entirely to develop- 
ing special instruments and control de- 
vices for the U. S. Army and Navy and to 
the improving of earlier developed automatic 
controlling, recording, and indicating instru- 
ments in the Bristol line for use in war- 
production plants Accelerometers for 
Navy dive bombers; air-speed gages and 
wing tank gasoline gages for fighter planes ; 
a system of cowl flap control for airplane 
engines and the necessary instruments for 
ite use; . . developed several special 
Diesel engine pyrometers and thermocouple 
assemblies for the Navy and furnished a 
substantial portion of Diesel engine pyrom- 
eters used on... [ten types of craft]. 

helped perfect the Bathythermograph, 
a component of Sonar .. . built a large 
number of instruments for the atomic bomb 
projects .. . A number of instruments 


were developed for use in engine rooms 
troop and cargo vessel ind for the opera 
tion of floating dry docks engineering 
development work on numerous confidential 
projects for the armed services During 
American industry's plant expansion and 
tooling-up period in preparing for produc 
tion of war goods The Bristol Co. furnished 


f 


many of the automatic controllin ind 
recording instruments required for the 
manufacture of such essential material 
ind equipment as [long list] is well 
is other materials for use in war equip 
ment.”—G. P, Lonergan, The Bristol Co 


1945. “The first ‘Dynalog’ Recorders 
and Controllers were available for use 
in process industries.”—Robert Barton, 
The Foxboro Co. 


1945. “Federal brought out the ‘Model 
1340’ Indicating Snap Gage which super 
seded the old style snap gage.”—I, A. 
Hunt, Federal Products Corp. 


1945. “In November 1945 we devel 
oped and made chronometers with the 
first second-setting mechanisms.” R. 
Waddell, Hamilton Watch Co. 


1945. “Woven glass diaphragms not 
affected by most gases and vapors 
Askania Fiberglas Diaphragms.” — T. 
M. Lowe, Askania Regulator Co. 

1945. “Construction of the Garceau 
Electroencephalographs was resumed 
and instruments up to eight channels 
were designed.”—Lovett Garceau, Elec- 
tro-Medical Laboratory, Inc. 


1945. “Browning ‘A Scope’ Developed 
for War Purposes one of the most 
compact ... included in many Govern 
ment radar installations.’—G. H. 
Browning, Browning Laboratories. 


1945. “We brought out the Federal 
Indicating Micrometer, graduated in 
0.0001”, equipped with built-in Dial In 
dicator. First and only in this country.” 

-I. A. Hunt, Federal Products Corp. 

1945. “Combustibles Recorde: 
electronic-tvype recording 
and catalytic-combustion-principle ana 
lyzer 
combustibles in a gaseous mixture.”’ 
E. B. Bossart, Bailey Meter Co. 


instrument 


reeording the percentage of 


1945, “The Bristol Co. developed the 
instruments used in 
Bikini atomic bomb tests for measuring 


1946 during the 


and recording the intensity and magni 

tude of the 

place on the ocean surface during and 

immediately after the bomb explosions.’ 
G. P. Lonergan, The Bristol Co. 


wave formations taking 


1945. “Many small but important de 
velopments were made in the Statham 
Gages in this year, expanding thei 
field of usefulness by providing a reli- 
able instrument yielding accurate meas 
urements in the hands of operators with 
but little technical knowledge.”’’—R. D. 
Meyer, Statham Laboratories. 


1945. “The Bristol Running-Time Re 
corder,... for machines, pumps, presses, 
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etc. The readings are magnified on the 
chart in such a way that either total 
maehine running-time or down-time can 
be easily and accurately determined to 
within a few seconds. . . . extremely val- 
uable in making production studies.’’— 
G. P. Lonergan, The Bristol Co. 


1945. “A new all-glass filter pump 
with check valve was developed. ( 
pumps on the market gave variable re- 
sults...) The new pump has closely- 
held dimensions and a minimum capac- 
ity of 6.5 liters per minute of free air 
with 40 lbs. water pressure, The check 
valve prevents backing-up of the water 
with low or variable pressures.”—J. J. 
Moran, Kimble Glass. 


1945. “Hard-faced seating surfaces 
were adopted as standard for all Leslie 
reducing valves, pump governors, tem- 
perature regulators and diaphragm 
regulating valves for use in steam serv- 
ice regardless of pressure or tempera- 
ture conditions . . . the only line of reg- 
ulators which incorporates this quality 
feature as standard practice whether 
or not specified.”—John S. Leslie, Presi- 
dent, Leslie Co. 


1945. “Development of the electronic 
journal system by Minneapolis-Honey- 
well... Fundamentally, ... an electron- 
ic bridge circuit which is unbalanced by 
a rise in temperature beyond a prede- 
termined setting at any of the resistance 
bulbs .. . Signal can be in the form of a 
hot journal-alarm light, an electric horn 
or bell, or the train’s signal line actuated 
by an electrically operated valve.”—C. 
C. Roberts, Brown Instrument Co. 


1945. “During this year we were the 
first concern and still are the only con- 
cern to educate and promote the use of 
Statistical Quality Control methods. We 
have up to the present time conducted 
some nine Quality Control Conferences 
where upwards of fifty men from plants 
all over the country attend a training 
course five days in sequence on the prac- 
tical aspects of Statistical methods.”— 
I. A, Hunt, Federal Products Corp. 


1945. “A line of packless diaphragm- 
motor valves for service where it is im- 
perative to avoid leakage of the control 
fluid. . . . typical example, the valve was 
not only packless but was also steam- 
jacketed, the bellows chamber was 
equipped with an auxiliary stuffing box, 
... Valves of similar design in simpler 
form had been developed by Belfield as 
far back as 1936 for refrigeration, air 
conditioning ...”—E. Wolff, Chief En- 
gineer, H. Belfield, Co. 


1945. “Leslie ‘Class HS’ self-con- 
tained internal-pilot piston-operated 
Reducing Valve for inlet steam pres- 
sures to 1500 Ibs./in.?, 1000°F. . . . for 
high-pressure power plants 
outstanding in the use of a combination 
of materials which resist corrosion, 
erosion and galling under these condi- 
tions, featuring hardened stainless steel 
wearing parts, integral hard-faced seats 
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and _ corrosion-resistant springs.” — 
John S. Leslie, President, Leslie Co. 


1945. “Brown engineers developed the 
‘Air-o-Larm’ system. . . . explosion-proof 
housed switching arrangement for con- 
trolling electrical circuits at pre-set pen 
positions of the process controller. The 
system consists of two assemblies inter- 
connected by small-diameter copper 
tubing. One assembly ... in the case of 
the process controller. . The other 
assembly, in an explosion - proof 
housing, comprises two bellows which 
actuate mercury switches.”—C. C. 
Roberts, Brown Instrument Co. 


1945. “Small-size Gyro Instruments. 
Two ‘baby’ gyros, only 3%” square, 
were developed for operation of an auto- 
matic pilot. They were the directional 
gyro and a gyro horizon (bank-and- 
climb gyro) .. . New directional gyro 
weighs 1 lb. less than the old unit; 
continues to function smoothly without 
being reset even after plane has gone 
through violent acrobatics; actually 
functions as if it had universal freedom 
of motion—a new achievement. New 
gyro horizon weighs 6 lbs. less than 
instrument it replaces, operation 
also superior to predecessor.”—R. Faille, 
Apparatus Dep’t, General Electric Co. 


1945. “Our company was organized to 
develop and manufacture Electric Speed 
Indicators based on frequency pulses. 
During 1945 we introduced our Port- 
able and Panel Type Indicators 
[For use where no electrical frequency 
is available] we developed several fre- 
quency sender units which operated 
either magnetically or mechanically 
from movable part . . . based their ac- 
curate operation on our high-speed 
(500 cps.) relays and dry-cell power. 
.. . Added voltage regulators allowing 
use of our Indicators on line power with 
variations of 100 to 140 volts or battery 
variation of 5% to 8 volts... .”—V. L. 
Westberg, Westberg Mfg. Co. 


1945. “The High-speed Electronic 
Torquemeter measures and indicates 
the torque transmitted by a rotating 
shaft by measuring the angular twist 
in a definite length of the shaft... The 


output signals of two pick-ups attached 
to the shaft some distance apart undergo 
a relative phase shift owing to the twist 
imposed upon the shaft by the torque. This 
phase shift is measured and is indicated in 
terms of the torque required to produce it. 
The pick-ups utilize the change-of-capaci- 
tance principle . . . construction lends itself 
well to high-speed operation, obviates need 
for slip rings or other type of electrical 
couplings with the rotating member. By 
means of a unique phase-measuring circuit 
the difficulties usually encountered in phase- 
measuring torquemeters have been elimi- 
nated or minimized because the indication 
does not depend upon the amplitudes or the 
harmonic content of the generated signal 
but depends solely upon the point at which 
generated signal goes through zero.’’—R. K. 
Fairley, Gen’l Eng’g and Consulting Lab.. 
General Electric Co. 


1945. “The ‘Type 5RP’ Cathode-ray 
Tube .. . a high-voltage tube which in- 
corporates an intensifier subdivided into 
several steps. Chief advantage of ‘5RP’ 
over present cathode-ray tubes is its 


ability to operate at highe) 
to second anode voltage 1 
feature permits the use of 


over-all accelerating voltages 
sensitivities only 
fore 


slightly less t 
obtainable in low-voltag: 
Se The tube has a cylindri 
the deflection plate and secon 
nections are made through the 
of through the base. Low-cay; 
flection plate leads facilitate hig 
operation. .. . In this same ye 
5SP’ Cathode-ray Tube was pr 
a two-beam cathode-ray tubs 
pletely independent gun and defi 
structures . . to present tw 
entirely independent phenomena 
e-r. tube screen for simultaneo 
tion and comparison.’’—J. H. R 
B. DuMont Laboratories. 


t 


1945. “When announcement of mo 
ing the FM band Measurements 
Corp. again was the first . . . ‘Model 78- 
FM’ measurements of satisfactory ae- 
curacy within the output range of | 
microvolt to 0.1 volt with extremely low 
distortion . . .”—E. M. Weed, Measure. 
ments Corp. 


1945. “An immersion pyrometer 0)- 
erating on the total radiation principle 
used in Rayotube Pyrometers, and suit- 
ably rugged for steel mill use, was de- 
veloped by L&N for measuring the temper 
ture of open-hearth baths during the heat 
This instrument now makes it possible f 
open-hearth helpers to get accurate, reliable 
measurements of bath temperature pri 
tapping. With this information, the) 
been able to reduce ladle skulls, avoid 
stickers and in general take the guess 
steel-making.”—H. M. Parshall, Le 
out of one of the most important phase 
Northrup Co. 


1945. “The Differential Analyze! 
placed in operation at the University ‘ 
California in Los Angeles followed th 
design of the initial instrument whi’ 
G-E had built for its own use severa 
years before problems involving 
radar, hydrodynamic flow, rotating m@ 





of mov- 
surements 
Mode! 78- 
uctory ac: 
nge of | 
emely low 
Measure- 





meter 0p- — , _ = ictured h jy tusing-f rk frequency standard wjth 
a es yay: fo one’ part per millign per degree 


principle 

and suit- 

e, was de- tempeyature-cophpensated / and 
1e temper 


fettinaptooue Speed a 


electri€al, aco 
a. 


re 
Pm 
fh cooperate on any problept. 


enn S$ 
ort cae 
T° paponh”” - 


r 


oe 


F4 ey 
“SMILE « arpcRAr 


iversity of 
llowed the 
ent which 


tating m2 
April 1948—Instruments—Page 339 





chinery, airplane stresses, and speed 
recently used in obtain- 
ing trajectory data required for firing 
V-2 rockets at White Sands, N. M... .” 

H. L. Clark, Gen’] Eng’g and Consult- 
ing Lab., General Electric Co. 


governors 


1945,“The Sonn- 

tag impact ma- 

chine for Izod, 

Charpy, and ten- 

sion impact tests 

. +.» provision of a 

range of weights 

and hammers that 

permit two meth- 

ods of changing 

the capacity of 

the machine. This 

makes possible 

greater sensitivity 

over the whole 

useful range of 

the machine. A slotted and ground base 

simplifies the use of special fixtures for 

other tests.’”—-M. G. Van Voorhis, for 
Baldwin Locomotive Works. 


1945. “The re-designed Electro-Anal- 
ysis Apparatus, streamlined in design, 
incorporated a number of advances to 
insure longer life and better operation.” 

L. W. Bittman, Eberbach & Son Co. 


1945. “Development of ‘Ratotronic’ 
electronic transmitter and remote re- 
ceiver extended use of recording or 
totalizing or controlling flowmeters. into 
new low flow ranges, not hitherto me- 
terable, down to as low as 1.0 milliliters 
liquid per minute.” — Kermit Fischer, 
Fischer & Porter Co. 

21 
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1945. Stereoplotter. “Developed by the Geological Survey. ... Us 
delineating contours and planimetric detail from vertical aerial 
graphs.”—W. E. Wrather, Director, Geological Survey, Dep’t of the Int 


1945. The Sketchmaster. “Developed by the Geological Survey. 
Used for transferring detail from the aerial photograph to the map 
W. E. Wrather, Director, Geological Survey, Dep’t of the Interior. 


1945. “First model of the Consolidated 
Electric Computer was shown... solves 
twelve simultaneous linear algebraic 
equations at one time .. .”—G. E. West, 
Consolidated Engineering Corp. 


1945. “The ‘Alphatron,’ an all-metal 
ionization type vacuum gage with an 
effective range of 1 micron to 10 mm. 
of mercury. Alpha particles from a 
radium source are the ionization agents. 
Calibration charts enable the operator 
to read pressures of gases and mixtures 
of gases as well as of dry air.”—Stanley 
Heck, National Research Corp. 


1945. “Spencer Polarizing Microsc 
‘Model 42AC’ was designed to use P 
roid in place of calcite prisms . 
sults compare favorably in extinct 

. substantial saving in cost of inst 
ment.”—J. V..Cockin, American Opt 
cal Co. 


1945. Sub-miniature electrical i) 
ments. “The Instrument Division 
M B Mfg. Co. (now Internationa 
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Use the W& T Dit Manometer 


for wide range accurg@@y that’s easy to read 


The W&T Precision Dial ometer is a universal type instrument 
for both pressure and vacuu Pasurement. It is compact and extremely 
sensitive with a high degre readability. These features, together with 
fine accuracy, have prov¢ value in such applications as gas turbine 
testing, balanced diaphy dynamometer and torque stand installations, 
pressure instrument ing and calibration and aircraft and automotive 


power plant researg 


Here are g@™™e design characteristics: 


up to 200 inches of mercury gauge or differential 
1 part in 1000 
1 part in 10,000 


scale Length ... 45 inches (custom calibrated—linear or expanded 
zero) 


Dial Diameter . . 814” 


pressure tight, metal, for flush mounting 


Write for free Technical Publication on the Precision Dial Manometer. 


WALLACE & TIERNAN 


PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND. PRECISION INSTRUMENTS 
BELLEVILLE 9 NEW JERSEY 
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ANY MAKE OF 
INSTRUMENT ON 
YOUR PANEL BOARD 
CAN OPERATE FROM 


FLOWRATOR 


METERS 


BY 
PNEUMATIC TRANSMISSION 


FLOWRATOR 
varieble-crea flow 
meter with close 
coupled secondary 
indicating instru - 
ment & pneumatic 
transmitter. 


Both the armored and the “open” types 
of FLOWRATOR 


measuring fluid flows are available with 


instruments for 


pneumatic transmitters used to actuate 
the remote receivers made by any of the 
better-known 
No coordination of the instruments before 
shipping is necessary. All you need to do 
is connect the air lines and adjust one 
screw in the transmitter till the readings 
of transmitter and receiver agree. 


instrument manufacturers. 


The F & P pneumatic transmitter is the 
most modern and simple available. Both 
the pilot and the relay valve are built to- 
gether as one single unit. That is why the 
transmitter case is so small though it in- 


cludes a full 5” long indicator scale. 


SEND FOR CATALOG 55 FOR DETAILS 
OF F&P PNEUMATIC TRANSMITTERS. 


FISCHER & PORTER CO. 





| struments, Inc.) developed the ‘Midget 
Meter,’ the smallest d’Arsonval instru- 
ment on the market. It can be mounted 


in a one-inch diameter opening. It has 
found application in equipments requir- 
ing conservation of space and weight 


|... Aircraft equipment manufacturers, 


for example, use ‘Midget Meters’ on ra- 
dio compasses, automatic pilots. .. .”— 
H. H. Graham, for International In- 


struments, Inc. 


1945. “Development of ‘Thermo-Clix,’ 
an immersion temperature switch, in- 
corporating a fully dependable snap- 


| action feature which enables the unit 
| to control and indicate temperatures in 
all immersion thermostat applications. 


. ..—E. C. Hawke, The Nason Co. 


1945. “The ‘Norelco’ Geiger-Counter 
X-Ray Spectrometer, which draws ana- 
lytical curves automatically on its strip- 
chart recorder. ... First commercially- 
available ... Small synchronour motor, 
through gear and clutch arrangement, 
slowly moves the Geiger-Muller tube 
over the graduated quadrant. In so do- 
ing, the tube picks up x-radiation and 
the intensities create a hill-and-valley 
curve on the chart. . . . Philips engi- 
neers simplified and perfected x-ray 


even greater accomplishment 
fields of food, drugs, chemical] 
and plastics. . .. [Before 1945 
also was first to make a pract 
grounded x-ray diffraction tub: 
Straumanis technique camera f 
diffraction; to produce a low-ar 
ter camera; to build a 4-wind 
diffraction tube; to utilize f 
rectification for x-ray diffract 
produce x-ray tubes with low-al 
windows; to make water-coolk 
tubes rapidly interchangeable; 
produce the Geiger-Counte: 
Quartz Orientation Apparatus.” 
Palen, North American Philips ‘ 


1945. “Sperry introduced the first all- 
electric gyropilot as the ‘A-12’ Gyro- 
pilot. The most efficient pilot not only 
performs as an aircraft stabilizer whil 
in flight and permits automatic flight 
between terminals, but also provides 
dead-beat directional control, automat 
coordination of turn and bank, aut 
matic control of altitude and of elevat 
trim. Photo shows United Mair 
liner pilot operating the pedestal cor 
troller of the ‘A-12’ gyropilot.”—C. H 
Jones, Sperry Gyroscope Co, 


1945. “The ‘Philips Metalix Contact 
& Cavity X-Ray Unit’ 
especially for x-radiation of body su! 
faces and cavities . . . Internal construc 


‘ designed 


tion of the tube . . . provided an ‘ 
tremely intense x-ray beam wit! 
inherent filtration—a notable achieve 
ment in design. The anode produceé 


| diffraction equipment to make it ex- 
| tremely practical for industrial control 
| and analysis. . . . Addition of the auto- 
| matic recorder [made it] capable ef 


Dept. 8P-5C HATBORO, PA. 


~FLOWRATOR- 
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MARION’S “SPECIAL” SALESMAN 
WINS ANOTHER CLIENT... 















first all- 
’ Gyro- 
10t only 
rr whilk 






(Builds CONSUMER CONFIDENCE In 
















¢c flight 
ovides . . <2 
tomati fRadio Wave’s Precision Permanent 
t, aut e 
‘levat A Marion ‘‘special”” gives the Prov Wve Radio Wave is connected in series with elec- 
| Mair Precision Permanent the critical accuracy that trodes that transmit variations in electrical 
tal con- brings consistently fine results . . . constantly resistance occurring inside the cortex of the 
C.H expanding sales . . . unqualified consumer con- hair to the Marion Meter which indicates the 
fidence. | change . . . reveals the correct waving time for 
Prospective “customers can see the Marion perfect results. 
“special” indicate when the chemical change The Marion ‘‘special’” has contributed im- 
in the hair has reached the point where optimum measurably to the extensive consumer accept- 
results may be obtained from this revolutionary ance Radio Wave is enjoying. Let Marion 
permanent wave machine. ‘“‘specials” give your product the type of critical 
The ‘special’, Marion Meter designed for accuracy that builds consumer confidence. 


MARION “SPECIALS” SOLVE YOUR INSTRUMENT PROBLEM 


Marion ‘‘special” instruments incorporate the same high 







‘hk ‘] JICKLY... quality of materials and precision workmanship common to 
\E ee the standard line of Marion Meters ... your assurance special 
order jobs produced by Marion will give the utmost in satis- 
ae ae faction, service and value. 
OMICALLY... Write TODAY for complete information. 





There's a Marion Meter for You! 


i. 7 You'll find a meter to fit your specific needs in our com- 
ACCU R AT ELY! plete line of electrical indicating instruments. Marion Glass- 
a to-Metal Truly Hermetically Sealed Instruments are a 


‘ feature of our standard line . . . cost no more than most 
é ‘unsealed meters .. . are 100% guaranteed. 


j 
THE NAME “MARION” MEANS THE “MOST” IN METERS / 


MARION ELECTRICAL 
INSTRUMENT COMPANY 


@ 
a Manchester, New Hampshire 


L 


ici | 


2 


Export Division 
458 Broadway 
New York 13, U.S. A. 
Cables MORHANEX 





In Canada: 
The Astral Electric Company 
Scarboro Bluffs, Ontario 
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Further proof that the G-E Photoelectric Re- 
corder can record anything that can be measured 
is found in the Illinois Testing Laboratory, Inc. 
Their engineers say, ““The G-E Photoelectric 
Recorder provides a versatile, sensitive record- 
ing unit for temperature, light, and electrical 
phenomena.” As shown above they are using 
it to record very low air velocities measured 
by their thermo-anemometer, an instrument for 
air circulation tests. 

The extreme sensitivity and high-speed re- 
sponse of the photoelectric recorder make it 
ideally suited to this application, as well as for 


thermocouple response tests and resistance thermometry. 


history of these operations. 









It gives a complete recorded 


Che Illinois Testing Laboratory, Inc. is just one of the many users who have found 
the G-E Photoelectric Recorder useful in solving their recording problems. There are 
many other applications embracing the entire field of measurements, since the re- 


corder can record anything that can be measured. 


\ wide range of sensitivities (which go as low as 1.0 microamperes for full scale 
deflection) and response speeds as high as 1/4 second are available in the photo- 
electric recorder. Basic elements are interchangeable so that one instrument can 
cover a number of ranges. It is also available as a potentiometer recorder. Write 
for Bulletin GEA-2394, or contact your nearest G-E sales office and let us help you 


with your application problems. 


PM=-10 OSCILLOGRAPH 


Increase the scope of your investigations, design, and testing of many types of 
machines and devices. The General Electric PM-10 Oscillograph provides a per- 


manent record of 


Voltage Speed Strain 
Pressure Sound 
Vibrations 


Current 

lime Stress 

This oscillograph includes simultaneous 
viewing with recording, which permits traces 
to be shown continuously on the viewing 
screen. Wave shapes or deflection can be ob- 
served, as well as the arrangement of waves. 

Benefit from the extreme sensitivity and 
versatility of this instrument. Write for Bulletin 
GEA-3662 today. Apparatus Dept., General 
Electric Company, Schenectady 5, N.Y. 





GENERAL {%) ELECTRIC 
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radiation within 18 mm. of t} 
intensity was approximately § 
gens per minute at a dista 
mm. from the focal spot. 

Palen, North American Phil 











ay 











1945. ““New type Instrument Cont, 
Housing .. . ‘Falstrom Knocked-Do 
Cubicle’ made in sections from standa 
stock parts easy to ship, quicl 
assemble, interchangeable, and can }y 
added to .. . permits field installatio; 
practically overnight . . . a blanket 
order placed in advance of any c¢ 

















templated projects can be tapped f No. 
. . . volts 
shipments immediately when need trial 












... Minimizes intra-plant movement 
component parts easily moved throug 
doorways, handled in elevators 
alleviate congestion of lifting and 
dling devices.” —R. E. Hill, Falstrom (€ 









1945, “De 
Recorder. The com- 
pany... determined 
to develop inst 


mentatio 
















would assure t 
the gases pr 
were in accord: 
with dew-p: 
quirements. 1 
relatively slow, t 
dious and ofte: 
accurate met! 
used in obtai! 
the dew points 




































the constitut le 

gases .. . belonged Ul 

in the laborato 7 

a 

operable success a 

fully only by di 

perienced resear Tr 

personnel . . .devel- 1 

opment of the ‘SC a 

Dew Point Rec Z 

er’ (and more recently . . . an automat : 

selector that enables the Recorder t ! ° 

atmospheres from as many as six dif Peo 

sources). In a sense the company w pu 

into the development of these tw th 

because no adequate means had dé 
provided to determine dew point 

on 





and accurately desirable al 
vide a permanent record .. . espe 
heat-treating furnaces were of 
production continuous type 

for the instrument are by no m¢ 
to heat-treating processes alon¢ 
instrument .. . can determine 
dew points within virtually any t 
and humidity range, but is espe 
plicable when the dew point of a 
mosphere is below 0°F.... It autor 
purges itself, samples, determi: 
records the dew point of a gas o! 
mixture (including air), at int 
approx. 3 minutes... point-by-point re 
appears practically as a continuou 
the usual 12” 24-hour circular cha: 
























Heres how to harness that 
“shortage ‘nightmare 


When battery 

specifications 
and performance require- 
ments are most exacting, 
engineers insist on 
BURGESS. The 
wide range of uni- 
form, high quality 





t Control py ncE® dry batteries for 
ced-Down ‘| L electronic applica- 
standard vay ti tions is available 
quick WH only at Burgess, 
d can be | and is the result of 
allations ‘ over thirty years of 
. blanket -]| patient dry battery 
any con- ™ research by engi- 
pped fe No, 4FH, Delivers 1/2 . 
volts for popular indus- eering experts. 


needed trial applications, 

»ment BURGESS Engineering Service Free 
| ; hurgess Services—Design, Engineering, Production—are 
nroug at your dis) 1 to provide the battery you need! Send 

Ors for free “Check Sheet’’ to outline your requirements! 


and han- 


strom C ° 
| Call on Air Express 
) T. get supplies and equipment fast and 
ech ape lick your shortage problems, specify ship- 





The com- BATTERY COMPANY. FREEPORT, ILLINOIS ment by Air Express. It’s the fastest pos- 
termined sible way to ship and receive. There’s no 
p instru time wasted at airports because Air Ex- 
yn whi press goes on every flight of the Scheduled 
sure that Airlines. And you get door-to-door ser- 
produc vice at no extra cost. 
ecordan Rates are so low it pays you to use Air 
“xpress regularly. And Air Express is 
point - TEMPERATURE TRANSDUCER Express regularly —— 
nts. 1 inexpensive for the heaviest weight ship- 
, ° ° ; Sts ardize is sneedv 
ments, too. Standardize on this speedy, 
slow, | from —65°¢ to + 150'c¢ . . peony 
ft low-cost business service. 
oO el 
methods 
. ° ’ - . a 
— : Specify Air Express-Worlds fastest Shipping Service 
points of . anita 
titutent Latest type Giannini Temperature ‘ P ; ; ang : 
Tena bi ent e Low rates—special pick-up and delivery in principal U. S. towns 
belonged — a eee enceen and cities at no extra cost. 
‘ range, lo tput d high : as als 
boratory, 9 ee on e Moves on all flights of all Scheduled Airlines. 
accuracy. Available in resist- Ai il bet 22.000 off-airli fi 
. success- -ré > 2en 22 “f > "es. 
suc¢ ances up to 20,000 ohms, the e Alr-rall between Be o Airiine othces 
y Dy ex new type 4911 Temperature True case history : Trailer replacement parts are regularly Air Ex pressed 
research Transducer has a linearity of from Kansas ( ity factory. Keeps valuable equipment rolling. Typical 
devel- 1 f 1%, d shipment: 31-lb. carton picked up 2 P.M. the 11th, delivered Los 
ae call oe =, ¥ Pe Angeles, Cal., the 12th, 7 a.m. 1360 miles, Air Express charge only 
f the ‘St @ sensitivity of 1° C. $13.32. Any distance inexpensive, too. Phone your local Air Express 


t Record: The instrument consists of a Division, Railway Express Agency, for fast shipping action. 
bi-metallic element that rotates 
6 standard Giannini Microtorque 
Potentiometer for electrical out- 
puts. This instrument is one of 
thirty basic Giannini 
developments in the tele- 


metering field. ; 4, % GETS THERE FIRST 


,utomatic 








Rates include pick-up and delivery door 


Write for to door in all principal towns and cities 


complete 
engineering 
details 


' Ta ’ e : — a T 
EGLANNING co "i 
: AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE u.s. 
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PRECISION 


wore _ 


Combustion safeguard mechanisms require precision, ruggedness and 
quality construction in every component that’s why Wheelco 
Instruments Company chose Haydon timing for their extremely de- 
pendable Model 1131A Flame-otrol. This Wheelco safety device not 
only shuts off both main and pilot valves immediately on flame failure, 
but also provides a time delay for purging the chamber of combustible 
gases before relighting can be attempted . . . Haydon’s +1600 series 
motor provides the accurate timing element. 


Haydon motors are widely used in many combustion control devices 
such as day-and-night thermostats; stoker controls, oil burner controls, 
safety devices, etc. There is a Haydon unit to meet every timing 
requirement . . . 9 different motor series, hundreds of speeds from 
450 rpm to 1 revolution per 1000 hours variations to fit 
your specifications. 


Typical of constant engineering advances is a new Haydon slow 
speed motor, soon to be available for 1 revolution per 12 hours, 
1 day and 1 week . . . inexpensive timing for thermostats, switches 
and control equipment. 


Take advantage of Haydon timing experience; have a representative 
call. Write for the new Haydon Engineering Data Catalog. 


Write 2004 Elim Street, Torrington, Connecticut 


MANUFACTURING COMPANY, INC. 
TORRINGTON i CONNECTICUT 


4 


HARNES TIME 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 
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F calls for 
YDON Timing 





the basic principle of operatio: 
as that of the laboratory dew-, 
actual instrument constitut« 
electronic amplifying circuit 
‘Freon 12’ refrigeration unit 
timing unit, etc. Operation 
is independent of the comp: 
atmosphere. The presence 
such as HeS and SOoe has 1 
accuracy Nor does the pre 
densable hydrocarbons whicl 
ily would cloud the reflecting 
It is in the attainment of thi 
many months of development w: 
Ralph Hanna, Research fr 
face Combustion Corp. 


1945. “Branson Instruments, 
ganized for developing and 1 
turing special instruments. 
project ... instrument for no 
tive thickness testing of tanks, pi 
pressure vessels, Inspection methods 
at that time had hardly been <« 
several decades, . . . Capacity 
of refineries and chemical plants 


the need for a rapid and reliable ins; 
method. .. . The supersonic resonance met 


od was found to be suitable, . 
indications for speed and ease of ops 
... the ‘Audigage’ Thickness Det 
isfled these requirements, - 
used by refineries with more than 
total US cracking capacity. . . 
Block, Branson Instruments, Inc 


1945. “Magnet- 
ic Surveying In- 
struments. (These 
are selected as 
outstanding; we 
produce many 
other instru- 
ments.) Before 
the war, for geo- 
physical explora- 
tion work such in- 
struments were 
imported . .. par- 
ticularly true of 
the Schmidt type 
Magnetometer of 
Magnetic Field 
Balance . . . had 
been used by geo- 
physical, oil and 
mining compan- 
ies for many 
ORNS 57652: Ae 
Ruska Instru- 
ment Corp. has 
had many years 
of experience in 
repairing, servic- 
ing and calibrat- 
ing these instru- 
ments .. . decided 
in 1945 to design and produce 














of American-made magnetometers 
In designing them an effort Was 


made to overcome some of the op 





a grout 


4 


ating 

















~ RAWSON 
SEMI-SUSPENDED 


METERS 











Type 503 


0.5 Microampere Full-Scale (7000 ohms) 
0.24 Millivolt Full-Scale (10 ohms) 
High Resistance Voltmeters (Megohm per 
Volt). Many other ranges. 
Accurate Portable Meters need no level- 
ing. Will often replace light-beam gal- 
vanometers or vacuum tube voltmeters. 
ae for bulletin 
tso s 

, pw aes METERS” 

tis ERM PLE A 

PY MULTIMETERS 7 ne 

ll teense 
fret OSTATIC VOLTMETER 

Special apparatus built to <0 


RAWSON ELECTRIC 
INSTRUMENT COMPANY 


112 POTTER ST., CAMBRIDGE, MASS 
Representatives : 
CHICAGO LOS ANGELES NEW YORK CITY 








for Ultra-High Sensitivity 








PYRO OPTICAL PYROMETER 


SAVE TIME AND 
MONEY! 


Byusing PYRO, a self- 
contained, DIRECT 
READING, sturdy 
unit made to stand 
rough use. It is abso- 















lutely accurate a 
dependable, and ae 
ly pays for itself. 
Unique construction 
enables operator to 
rapidly determine tem- 
Derature even on 
minute spots, fast 
moving objects, or 
it stream; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
celal “FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
Ha & red correc- 
' m scale determin- 
PERA yw 








= measured in the 


| 

U 
rth. Stock ranges 1400° F, 
on . to su00" #, 
a me on PYRO Optical, Radiation, Surface 





t 


j Pyrometers on request. 
— THE PYROMETER INSTRUMENT 60, 
lant & Lab 


a group BERGENFIEL 
r t was Dominion Flow Meter Company Limited 





Toronto and Montreal 


pe rat ng = 













APACITOMETER 











GENERAL (+1) ELECTRIC 
BF caPMciTOMED 
Wet la 




















For Quick, 

Accurate Measurement 
of Capacitance 

and Inductance | 























ERMITTING measurements directly at radio 
frequency of a wide range of capacitance and 
inductance, the YCL-1 is a most valuable equip- 
ment for production, research and industrial 
laboratories. 
Simple in design and self-contained, it can be 
operated by non-technical personnel. The YCL-1 | 
is a compact and efficient unit which provides 
accuracy without the use of bridges usually em- | 
ployed for these measurements. | 
| 
| 

















To improve stability of operation, the internal 
measurement circuits are operated froma built-in 
electronically regulated power supply. 
This General Electric Capacitometer is suitable 
for portable use, or it may be removed from the | 
cabinet and mounted in a standard nineteen (19) 
| 









inch relay rack. 






CAPACITANCE: Oto 20,000 micromicrofarads 





ACCURACY: + 1 micromicrofarad or 
0.1%, whichever is larger 










INDUCTANCE: 0 to 10,000 microhenries | 
| 


ACCURACY: + 1 microhenry or 0.1% 
whichever is larger 







For complete information on the YCL-1 Capaci- | 
tometer and other precision equipments write: | 
General Electric Company, Electronics Department, | 
Electronics Park, Syracuse, New York. | 

| 


GENERAL @ ELECTRIC 






165-G2 
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difficulties of the older instrumer 
Ruska field instruments are a ¢ 

chanical improvement over former 
magnetometers, two new record 

station magnetometers have been 

: Maintenance and servicing 

types has been extremely difficult 
be done only by highly skilled i; 

mechanics, An instrument was 

; which remains accurate for long: 

® pt Aig of time and which permits the 0; 
Ingenious New te make most of the necessary ad: 
‘ a... rapidly in the fleld. . . . The Rusk 


ing Magnetometer (illustrated) rec: 


* f temperature and diurnal variation 
ec nica et Oo S “ a way that this information can | 
, correlated; nevertheless, the field 


can take visual readings on his b 


To Help You 4 E ment at any time... without 
’ A the photographic recording. Thus 
; H ; . ME erator can do the work for which 
Simplify Production , on previously required. . .. does not 
: . portable dark room or light-tight 
the first time it is possible for 
operator to obtain complete inform 
cerning the phenomena which infil 
field observations without employin 
ditional helper or heavy equipme: 
Ruska Magnetometers have a 
sensitivity of 10 gamma per scale 
Recording instruments .. . recordi 
tivity of 10 gamma per millimet 
Company has its own magnetic fi« 
where instruments are being adju 
all parts of the world. ... instrun 
in use in every continent.’’—Walt« 
Ruska Instrument Corp. 











New Tool Inserts Rubber 
Grommets Quickly . . . Easily! 


A new tool called a Grommet Inserter is shown above 

inserting a rubber grommet in a Sub-Chassis of a 

Zenith 7H820 Table Model Radio. The inset illustrates 

a close up view of the Grommet Inserter before anc 

after the grommet has been inserted. 

Anyone can insert grommets in an instant with the 

new Grommet Inserter. Saves time, labor, and assures 

perfect fit. No longer is it necessary to use the time- 

consuming, cumbersome method of insertion by hand. 

The new Grommet Inserter does it efficiently. 

Simple as A-B-C. All you do is push the Grommet In- Grommet Inserter 

serter through the hole, open jaws, place grommet in 

jaws, and pull back—leaving grommet firmly in place, 

and perfectly fitted. Comes in four standard sizes: V4", 

5/16", ¥”, 7/16”. Can be furnished in any special sizes 1945. “These same automobile com 

to order. ‘ panies [see 1940] were interested 

You can count on chewing gum, too, to help step up the ‘Remotomike’ . . . measuring engin: 

employee's on-the-job efficiency. Chewing gum helps eee Gietiiiionstice’ 1ified 

relieve tension and thereby enables him to work ores. ‘Remotomike’ was again rap ' 
. : ‘ : ; into a ’ multiple unit . . . continuously mea 

quicker and easier while leaving hands free. That's why ’ _ uring eight cylinder bore diameters at on 

more and more plant owners are making Wrigley’s a giving maximum and minimum re adings te 

Spearmint Gum available to everyone. - been? yp Pee gee = ag ger 


Complete details may be obtained from blocks so that pistons can be matc! 
D. B. Rich Manufacturing Co., 6217 Melvina Avenue cylinders. . . .’—F. M. Poole, Poole 
Chicago 30, Illinois ments, Inc, 

















Here is how you can acquire a better knowledge of elec- 
tronics without trying to be a radio engineer.—Send for 


Elementary Engineering Electronics 
With Special Reference to Measurement and Control 


ORDER THIS UNIQUE BOOK NOW 
Check, money order or cash must accompany order. By ANDREW W. KRAMER 


AARABSOAAVS AGES SES eececseusecy Managing Editor Power Plast Hagincering, 
Instruments Publishing Co., 


1117 Wolfendale St., Pittsburgh 12, Penna. Member American Institute of Electrical 


Engineers, Associate Member Institute of 

Radio Engineers. 1945. “The ‘Tate-Emery Air ‘ 
extending large-capacity testing 4 BiMamu 
chines into much lower ranges, a MN 
$2 postpaid. ing the necessity for owning 


Enclosed is $.... for ... copies of 
Kramer's ELEMENTARY ENGINEERING ELEC- 
TRONICS (at $2.00 each). 


Nese Cloth, 344 pages, 259 illustrations. 


*Sses ee eau © 


Address Fac 


Page 348—I/nstruments—Vol. 21 
























SCREW COMPANY 


Special or stock fittings and screws 
of brass, steel or alloy. 

Send us your blue prints . . . our 

estimates please efficiency experts! 

Anything You Want... 

The Way You Want It... 
RIGHT and 


REASONABLE! 


VALTHAM 
SREW COMPANY 


73 Rumford Avenue, Dept. D 
WALTHAM, MASS. 









CORE CARD SYSTEM 


Self-Starter Strip exposes ends of Labels for you te peel? 
OON'T PICK. USE SELF-STARTER STRIP TO PEEL LABELS./ 














































3) 4/5/6|7 bd be 

rtd 4|\si6|7\8\9 
. {eal 4|/5/6)7 a|9 
vile com- iB: 3% 
rer 13H 4|5|6/7|8/9 
estec 10 BBiti alsis|7ialoi 

; ¥ 

g engine Mir’ § 4/5/6|7/8|9 10/0 * © Ou 
modified & DON'T PICK. USE SELF-STARTER STRIP TO PEEL LABELS. 
sly meas a> APPLY IDENTIFY 
‘Ss al on oft 
adings t ill 
- Aut 
rs on tl 
atched 


LIKEWISE OM FLAT SURFACES 















ATA okies 
“Porents Pending 


QUIK-LABELS 
Mark Your Wires Faster 


UIK-LABELS, code Wires, Leads, Circuits, 
Parts, etc., faster and cheaper. ® 
ut to exact size, QUIK-LABELS come on 
ndy cards. © Ready to use, they stik-quik 
thout moistening, replace slow and costly 
ing tags, roll tapes, decals, stencils, metal 
bs, ete. @ Silicone plastic coated to resist 
tt, grease, abrasion. @ *Self Starter Strip 
tomatically exposes ends of Labels for you 
grasp instantly — no more finger-picking. 


tite for Folder and FREE Sample Cards 
- H. BRADY COMPANY 


Established 1914 
Manufacturers of Self-Sticking Tape Products 


4 N. 3rd Street, Milwaukee 3, Wisconsin 
Factory—Chippewa Falls, Wisconsin 





ing n 









What's your Problem? 


Fine Wire? Tungsten? Molybdenum? 





een Problem 1 ; 


"v rN [A D a 


MR. N. AMMELLING needed 
339,000 feet of .001 enamelled 












American Philips and in good ~S= 
time received a one-pound 7 
package .. . his 64 miles of 

wire enamelled to his speci- 
fications. 





Problem 2 


MR. N. O. EMISSION, II, re- 
quired plated grid wires. He 
solved his problem with a 
call to Fine Wire Headquar- 
ters. We shipped him some 
gold plated tungsten and 
molybdenum wires. Result 
no secondary emission. 











Problem 3 


MR. E. LONG GATE 
wanted a quantity of Fine 
Wire to meet close spe- 
cifications for tensile 
strength and elongation. 
Calling Fine Wire Head- 
quarters, he soon received 
the order, filled to his ex- 
act specifications. 








the answer 





Wir not call Fine Wire Headquarters when you 
have a question about fine wire? We can't do 
the impossible, but we can do lots of things that can 
bring you the right fine wire for the job. So—when 
you have a problem on Fine Wire, Tungsten or 
Molybdenum—wire, phone or write to North Amer- 
ican Philips, makers of NORELCO Fine Wires, and 
ELMET Tungsten and Molybdenum products. 


NORTH AMERICAN PHILIPS COMPANY, INC. 
Dept. IN-4, 100 East 42nd St., New York 17, N. Y. 
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small testing machines... <s 
to 0-1200 lbs. for insertio 
movable crosshead of Testing 
Deflection is approx. 0.000 
load. It is essentially a 
force-balance or transmitter 
output proportional to the 
output pressure is fed eith: 
don gage type indicators or 
Emery load indicator. Load 
independent of the capacity 
ing machine. . .”—M. G. Va 
for Baldwin Locomotive Wo; 


For an illustrated description of how PERMOPIVOTS are made, 
1945. “The Electrolytic Conductivit 


P klet ... Fr on request. : 
ask for the new PERMOPIVOT beokle = iting Recorder . . . progress in electrolyti 
conductivity instrumentation [see 194() 
was climaxed in the recorder type , 
incorporated an a-c. bridge circuit ay 
operated on the null balance principk 
furnished for 1, 2, 3 or 4 continuous 
records on the same 12” chart. A 
amplifier and motor-driven slidewi: 
used for each recording pen—no ne 
switching devices. All pens of ; 
pen recorder may move 
simultaneously as required. : 
records of both conductance and temper 
ture may be made on a single chart. A wid 
choice of conductivity cells .. A. ( 
Lescaboura, for Industrial Instruments, In 








This is the new flush mounting case for the 
well known Engelhard Direct Deflection Indi- 
cator-Recorder. It was shown for the first time ie : S 
at the recent Chemical Show in New York and oe Balas cots ; g “re 
: TO 0-200 1945. “The Weather Bureau Wate 


received wide approval. 
It is now possible to use this instrument on : Vapor Spectrophotometer designed 4! 
panel type construction control boards, and be : SSS : | built by the Weather Bureau for meas 


pags in looks with other necessary units. : | uring atmospheric water vapor by 
e outside is finished in fine grain black ; absorption spectra method, It can be t! 
wrinkle, and the interior is illuminated by : ed on the sun by means of a built-in h 
aes of @ Gessserine light. Construction is stat to determine the total water vapor 
a vertical aan of the atmospher “ I 
: with a terrestial light source, to cet 
Bulletin #800 for COc B A R I re) N the integrated absolute humidity 
light path, The instrument funct 


Bulletin #400 for Pyromet t 
E00 for Pyrometry either a spectrophotometer or as a spect! 


ron 


INS T RUMENT C 0 MPA NY graph. Range 400 to 1500 pean 


CHARLES ENGELHARD ING Energies are read from a microan 
$ ° recorded on a fast- ge gy remem g 

s tiometer .. .” “ ckstur 

900 Passaic Ave. East Newark, N. J. | Instrument Div., Weather Bureau. 
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Fhe Coby 
INFRA-RED 
i DETECTOR 


For over twenty years the Eppley Laboratory, Inc. 
Van Voor has endeavored to be of service to Science and 
Oo} Industry in America by supplying thermopiles, 
pyrheliometers and other equipment for the detec- 
tion and measurement of radiant energy. 





During the war years great forward strides were 
made in this field, particularly with respect to the 
detection and measurement of infra-red radiation. 
At the March 1946 meeting of the American Optical 
Society, held in Cleveland, much of this progress 
was revealed. 


Of particular interest to those present was the dis- 
closure of the Golay infra-red detector, developed 
at the Signal Corps Engineering Laboratories under 
the direction of Dr. Marcel J. E. Golay. This device 
was acclaimed as presenting the best all around 
characteristics of sensitivity, speed, reliability and 
spectral uniformity of response. 





The Eppley Laboratory, Inc. manufactures the 
Golay detector under the personal supervision of 
Dr. Golay. Literature is available upon request. 


octal THE EPPLEY LABORATORY, INC. 


n [see 1940 SCIENTIFIC INSTRUMENTS 
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MERCURY SWITCHES 


yntinuous lin 
‘t. A separat 
slidewire wa 
THE MOST IMPROVED TYPE IN 
MERCURY CONTACT SWITCH 
CONSTRUCTION. e 
Mercury switches bearing the registered 
trade mark name of ‘'Mercoid'’ are not sub- 
ject to open arcing, oxidation, corrosion, 
s pitting or sticking of the contacting surfaces. 
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There are numerous applications where these 
switches have a definite advantage over the 
open contact type switches 

Mercoid switches are available to the trade 
in various designs, sizes and capacities. 


Our engineers gladly offer their assistance 
in the adaptation of our switches to your LTING 
switch problems. 


i'MERCOID 


LVES INDUSTRY'S AUTOMATIC CONTROL PROBLEMS 


Designed to automatically 
regulate electrically oper- 
ated equipment in accord- 
ance with changes in tem- 
perature, pressure, vacu- 
umi, fluid level or mechani- 
cal movement. 


For further information see catalog No. 600 
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to determit 
dity in THE MERCOID CORPORATION 
vs a spect 4227 West Belmont Avenue, Chicago 41, Illinois 
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stur Chie 
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MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS “INDUSTRIAL 
__ APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 











G-E THERMISTORS are General Elec- 7 
tric’s new-type circuit control devices. 7 
They are unique in that resistance | 
changes rapidly with slight variations in | 
temperature—electrical resistance de- | | 
creases as temperature rises, and increases || 
as temperature falls. Because of their un- 
usual non-ohmic characteristics, G-E 
THERMISTORS are ideal as circuit con- 
trol devices. 

Simplify your circuit designs by re- 
placing complicated and costly compo- 
nents with simple, economical G-E 
THERMISTORS. These new circuit 
elements give you five advantages— 

@ FLEXIBLE IN APPLICATION 

@ SMALL IN SIZE 

e@ AVAILABLE IN VARIOUS 

SHAPES 

@ INDEFINITELY STABLE 

@ ECONOMICAL 

G-E THERMISTORS are especially 
adaptable as sensitive elements in flow 
meters, liquid level gages, time delay 
relays, voltage regulators, vacuum gages, 
switching devices and other types of 
indicators or controls. 

SEND for Technical Report. Write 
to Metallurgy Division, DG-4, Chemical 
Department, General Electric Company, 
Pittsfield, Mass. 
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Bibliography on Transductors 
Continued from page 


1918) “Transmission System.” Discloses approach to resonance fe i 
magnetic amplifier which operates by cuit to cause transductor to fur 
increase of permeability by the application the point of maximum perme 

of a high frequency a-c. signal. self-excitation to increase the 
. . method of biasing to zero « 

(18) H. Schunk, “Der Wechselfiuss eine biasing by use of a permanent 
Kisenkenspule mit lberlagerter Gleich- (6) a winding on the control 
strommagnetisierung Arch. f. El., Vol. 12, core. This winding is connected 

1923, pages 428-33. rectifier which conducts only 


(19) L. Pungs, “Die Steuerung von Hoch- of the even-harmoni¢ a-c. indu 
frequenzstrémen durch Eisendrosseln mit winding when a signal is intr 
uberlagerter Magnetisierung,” ETZ, Vol. the transductor. This acts in 
44, 1923, pages 78-81. analagous to a rectifier in th 

ind provides self-excitation. 

(20) D. K, Blake, “The Application of 
the Saturated-Core Reactor and Regulator,” 
Trans. A.J.E.E., Vol. 43, 1924, pages 937- 
946. 


(37) Everett T. Burton, U. § 
763,880, issued June 17, 1930 ( 
filed June 2, 1928), “Signaling 
Discloses the use of a _ transdu 

(21) Alan Stewart FitzGerald, U. S. Pat- wave-shaping circuit. The object 
ent 1,508,174, issued Sept. 9, 1924, (appli- crease the speed of submarine t 
cation filed Aug. 28, 1923), “Control of ° » Sane a 
Electric Switches.” Discloses the use of the 789 152 nf me i  niess 9 
transductor to prevent operation of control Aled Tu “90. 1928). “Elect : 
relays on surges filed June 20, 1928), lectrical 

. ee ing Apparatus. 

. Boyajian, “Theory of D-c. Ex- ac : — 

: . 39 ° . ) 4 Ss 

Iron Core Reactors and Regulators,” aoe 2 ) Philip H i owling, U. . 

; , A a9 793,213, issued Feb. 17, 1931 ( 

A.I.E.E., Vol. 43, 1924, pages 919- . r 9 aC “nm a 

926. 940-946 . filed Nov. 20, 1929), Electrical 
siais whch — ing Apparatus.” Discloses a nove 
Alan §, FitzGerald, U. S. Patent 1,- transductor which has safety feat 

‘ of oor « 2e ; 

aor "Piacene A egy) tempt (40) Philip H. Dowling, U. S. 1 
> “edi compl ioe, Appara- = 812,202, issued June 30, 1931 (a 

; isc oses the use of transductors with filed June 20, 1928), “Electrical 
relay circuits. 





I 


ing Apparatus.” 

(24) G. W. Elmen, U. S. Patent 1,544,- . : - : 
‘ ; pad / ~ ae y 41) Haroutiun K. Kouyoumji 
881, issued June 30, 1925 (application filed patent 1,812,299, issued June 30. 
April 9, 1918), “Method and System for ication. filed Sept 15 1928) 
Amplifying Variable Currents.” Employs -ssesg as ee HT etek! 

° - t ~ sMplOys Controlling Apparatus.” Discloses 

the effect, first disclosed in U. S. Pat. 1,- ductor which regulates voltage to 
289,418, in an amplifier in which the higher when both the frequency and volta 
frequency is the uncontrolled variable. supply vary. . 


(25) Alan Stewart FitzGerald, U. S. Pat- , sorense 
ent 1,549,478, issued Aug. 11, 1925 (appli- 1 g: Da eerow, sabe room. | Bo 
cation filed July 19, 1923), “Apparatus for filed Feb. 7, 1930), “Electrical Tran 
the Protection of Alternating Electric Cur- Apparatus.” ee , : 
rent Systems.’ Employs transductors to F sata ay : M : : 
simplify the relay problem in circuit pro- (43) E. C. Wentz, “Direct-Cur 
tection. trolled Reactor,” Electric Jl, Vol 

(26) Alan St ¢ FitsG “WU Pat 1931, pages 561-563. 

26) Alan Stewar itzGerald, »~ a at- Pawe 4 OM: ematica 
ent 1, 551,380, issued Aug. 25, 1925 (appli- as Gs eae ae 
cation filed Nov. 29, 1924), “Protective 5) 34 1931. pages 531-537 and 
System.” Discloses an improvement in a _ tei Oe aid pag > = wet — 
circuit protective system. (45) Chauncey Guy Suits, “Studies 

- : Non-linear Circuits,” Trams. A.I,E./ 

(27) Alan Stewart FitzGerald, U. S. Pat- 50, June 1931, pages 724-736. 
ent 1,560,934, issued Nov. 10, 1925 (appli- ie hil : H. Dowling, U. S. Patent 1 
cation filed July 18, 1923), “Alternating- sas 260 amen De mts 8 i938i “(al ' licat 
eee Tene SuSNNETNS ASPRENENS. filed June 23, 1930), “Electrical Translat- 

(28) O. E. Charlton and J. E. Jackson, ing Apparatus.” Describes forms of 
“Losses in Iron Under the Action of Super- ductors in which the output decreas« 
posed Alternating and Direct Current Ex- increasing signal current. 
CENTURY TUBULAR TYPE gee Trans. A.I.E.E., Vol. 44, June (47) Louis W. Thompson, U. $ 
1925, pages 824-829. 1,836,886, issued Dec, 15, 1931 (aj 
GALVANOMETERS (29) C. R. Hanna, “Design of Reactances filed April 29, 1930), ‘Electrical 
and Transformers Which Carry Direct Cur- and Regulating System.” 
rent,” Trans. A.J.E.E., Vol. 46 Feb. 1927, (48) Louis W. Thompson, U. S. Patent 
pages 128-131. 1,844,704, issued Feb. 9, 1932 (applicatior 
(30) Julius Jonas and Walter Niggeler, filed Aug. 28,1930), “Electrical Control Sys- 
U. S. Patent 1,650,072, issued Nov. 22, 1927 tem.” Uses transductors in a bridge circuit 
(application filed Nov. 10, 1926), “Flame- as a servo amplifier. 
Are Furnace.”’ Discloses the use of trans- (49) Edwin V. Seegar, U. 8S. Patent 
ductor to improve the operation of the high- 848,847, issued Mar. 8, 1932 (application 
voltage flame arc furnace. filed May 11, 1931), “Controller for Electri 
(31) M. Ferada, “Earthing Reactor with Motors.”” Discloses the use of transductors 
D-c. Excited Iron Core,” J. Inst. El. Eng. in the control of elevator motors. 
of Japan, Selected Papers, Vol. 16, 1928. (50) Hugh M. Stoller, U. S. Patent 
(Also ETZ, Vol. 51, 1930, pages 1726-1727). 849,646, issued Mar. 15, 1932 { application 
(32) Raymond A. Heising, U. S. Patent filed Oct. 23, 1929). “Motor Control Sys 
1,654,932, issued Jan. 3, 1928, (application tem. 
filed June 29. 1922), ““Magnetic Amplifying (51) Ralph H. Dowling, U. S. Patent 1- 
System.” The transductor is used to provide 852,704, issued Apr. 5, 1932 (application 
sustained low-frequency oscillations. filed Apr. 1, 1981), “Electrical Apparatus 
(33) Clarence T. Evans, U. S. Patent Shows method of transferring powe! fron 
1,668, 711, issued May 8, 1928, (application two transductors to railroad track for the 
filled Aug. 2, 1923), “Regulation of Electric Purpose of automatic train control 
Circuits.”’ Discloses a transductor with an (52) Frederick W, Lee, U. S. Patent 1. 
air gap in control (magnetic) circuit. 855,639, issued Apr. 26, 1932 (applicatior 
(34) Hugh M. Stoller, U. S. Patent 1,- filed Oct. 30, 1926), “Electrical Translat 
Reade 695,035, issued Dec, 11,_1928 (application i& Apparatus. Prince 
filed June 21, 1927), “Electric Regulator.” (53) Everett T. Burton, U. S. Patent, 1. 
Discloses the use of a transductor to con- 858,037, issued May 10, 1932 (applicatio 
CENTURY GEOPHYSICAL trol the speed of a motor. filed July 19, 1928), “Zero Correcting 
(35) Phillips Thomas, U, S. Patent 1,730,- cult.” Saturable tne a =— ~—- hare 
Ge) ele Vee), 254 issued Oct. 1, 1929 (application filed bility cores are agg eco aie 
May 3, 1928), “Control System.” Discloses petniclibnnt cable which has a high 
the combination of several transductors ©#Pacity. 2 
Tulsa, Oklahoma connected in cascade by use of the copper- (54) Andrew J. Sorensen and I 
oxide rectifier. Shows amplifiers eontrolled Dowling, U. S. Patent 1,862,20 
NEW YORK HOUSTON by (1) a thermocouple and (2) a resist- June 7, 1932 (application filed 
149 Broadway Niels-Esperson Bidg ance. Also shows the use of self-excitation 1930), “Electrical Translating Api 
Lar t Manusa rer f to increase the gain. Discloses the =~ of cascading — 
4 ili li ITs . to operate a relay upon receipt o! 
5 > 0 zr, . S. Pate ~ : : : ~urre 
13S, lesued Dee. tT i928 samenention induced in pick-ups due an —" 
filed June 20, 1928), “Electrical Translat- ©@Used to flow in railroad ralls. 
ing Apparatus.”’ Discloses both three-legged (55) Andrew J. Sorensen. t _» 
and separate core transductors with (1) 1,862,204, issued June 7, 1932, (ap 
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SEEDBURO 


—_ 


about 


MOISTURE 
1 TESTING 


Present your moisture problems to Seedburo .. . headquarters 
for moisture testing “know how” since 1912. No charge for 
study and recommendations. 

Seedburo technical men have solved moisture analysis 
difficulties related to grains, nuts, dehydrated foods, cocoa, 
cotton linters, silica gel, zeolite and numerous other products 
Quite likely they can help you. Their recommendations are 
unbiased because Seedburo handles a wide selection of mois- 
ture testers—one for every need. The Steinlite one minute 
moisture tester is fast, accurate, easy to use. Calibrated against 
official oven methods. 






744 CONVERSE 
BUILDING 
CHICAGO 6, 
ILLINOIS 





PROBLEM—"“Duplicate desert aircraft take-off with 
components at +180° F. and 95% relative humidity 
at sea level. Rapid climb to 40,000 ft. in 20 minutes 
_to temperature of —50° F. Fly level 2 hours, then 
climb to 60,000 ft. and level for 3 hours at —64° 
F. Then dive to 2,000 ft. to air atmosphere of 20% 
relative humidity at +80° F.” 


ANSWER—Bowser Lab- 
oratory Units accurately 
simulate all these condi- 
tions and many more in 
standard units for pro- 
duction testing of fine | 
instruments or critical 
assemblies. 





SCOTTI 


| PRODUCTION 
PROCESSING MACHINES CUT 

(COSTS IN FINE ASSEMBLY WORK 
} Expansion fitting at temperatures as low as —-150° 

F. without dry ice or gases cuts inspection rejects in 
( bushing, sleeve, valve inserts, bearing races and 
similar close tolerance, high finish assemblies. Get 
specifications on Bowser equipment. 


WRITE FOR DATA 


Specify nature of operations. 
Get Bowser notes on similar cases. 


Ls Cs 





- _— 4 
MODELS: 
TOR 4 
7% LABORATORY 
” AND 
] INDUSTRIAL 
RH. 1h a 
n PS poe 
~ ’ 
et i a BOWSER, IN REFRIGERATION DIVISION TERRYV 


IN CANADA, S. F. BOWSER, LTD. © 64 FRASER AVE. e TORONTO, ONTARIO 


LLE, CONN 


® Now, instead of standing on a step 
ladder—as when reading long range, 
single column manometers—the op- 
erator can read high range pressures, 
vacuums, and differentials from the 
floor level. 


This new manometer development— 
the DUAL-TUBE, Meriam Model 
M-100 — consists of two separate 
manometer tubes in the same case— 
each tube with individual well. The 
left tube has a scale increasing up- 
ward; the right tube a scale increasing 
downward. Both tubes are connected 
in parallel to the same pressure source. 


The instrument is ideal as a calibrat- 
ing standard manometer for checking 
flow meters, pressure gauges, and 
other secondary units operating on 
pressure or vacuum principle. It is 
direct reading. Since both tubes indi- 
cate the same reading, the operator 
can choose the one most convenient. 


It helps avoid accidents, saves time 
and effort in reading. Of simple, rug- 
ged construction, it is built in accord- 
ance with Meriam standards of ac- 
curacy and sensitivity for long, reli- 
able service. Ask for Catalog Sheet 
M-100WM. 


THE MERIAM 
INSTRUMENT COMPANY 4 


10958 MADISON AVENUE + CLEVELAND 2, OHIO 
WESTERN DIVISION: 
1418 Wilson Ave., San Marino 9, Calif. 
IN CANADA: Peacock Bros., Ltd., Montreal 
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FREEDOM OF 
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Ss PROVIDE 
ABILITY... 


LARGE CLEARANCES between core, 
moving coil, and magnet pole pieces are 
provided for as added protection 
against sticky movements. All ranges 
AC and DC available in 214”, 31,4”, 
4l/,”, rectangular or round case styles 
and are fully guaranteed for one year 
against defects in workmanship or ma- 
terial. Refer inquiries to Dept. H-48. 





Multi-Range Flow Kit 
for Research and Pilot 


The Brooks Flow Rate Kit places 
a multitude of low flow ranges at 
your instant disposal. It contains 
one meter case, four metering 
tubes and nineteen floats of pyrex, 
aluminum, stainless steel and tan- 
talum. Nineteen liquid ranges are 
obtainable, starting from a mini- 
mum of 0.1 ce per minute and 
reaching a maximum of 309 ce per 
minute. Nineteen gas ranges are 
provided with a minimum of 10 cc 
per minute and a maximum of 
12,000 ce per minute. If desired, 
the ranges can be extended to 0.4 
gal. per minute of liquid and 0.60 
cfm of gas. 

The Kit is available from stock in 
fittings of steel, brass, type 303 
stainless steel or type 316 stain- 
less steel. It can also be supplied 
in nickel, monel, hard rubber, plas- 
tic or hastelloy. 


Many laboratories have found it 
indispensable for quick results, be- 
cause of its wide selection of float 
and case materials, and the many 
choices of flow ranges. You can 
get exactly what you need with it. 
For full information, write for 
Bulletin No. 4. 


BROOKS ROTAMETER CO. 


Box A-5448 Lansdale, Pa. 





—MICO— 
ENGRAVER 


eT 





pleat 





For lettering panels of steel, alumi- 
num, brass, or bakelite, or for making 
finished apparatus. 


Attachments adapt it to small or 
large work on flat or curved surfaces. 

Excellent engraving can be produced 
by an inexperienced operator. 

Widely used for production as well 
as occasional engraving. 


Catalogue on request 


MICO INSTRUMENT CO. 


86 TROWBRIDGE STREET 
CAMBRIDGE, MASS. 








Page 354—I nstruments—Vol. 21 











filed Dec. 6, 1930), “Electrical 
Apparatus."' Discloses a_ thre 
ductor for automatic train cont; 
control circuits. 

(56) Philip H. Dowling, U 
1,862,211, issued June 7, 1932 ; 
filed June 20, 1928), “Electrica 
ing Apparatus.” Obtains relay 
amplification in the transductor 
a signal of higher frequency 
power frequency. 

(57) Philip H., Dowling, 1 


Apparatus.” Shows a unique for 
ductor with the amplification in 
causing it to approach resonarn: 
creasing signal. The device is n 
linear amplifier, but has two sté 


(58) Philip H. Dowling, | 
J. S. Patent 1,878,764, issued 
1932 -(application filed June 
“Electrical Translating Apparat 
a transductor circuit with a separ 
former and choke to obtain zer 
any given signal current. 

(59) Eugene Peterson, U. ; 
1,884,844, issued Oct. 25, 1932 (a; 
filed March 30, 1929), ‘Magnet v 
amplifying Repeater.’ Discloses t 
a magnetic amplifier which is not 
ductor. 

(60) Eugene Peterson. U. § 
1,884,845 issued Oct. 25, 1932 (ap; 
filed Sept. 23, 1930), “Magnetic 
Uses a saturable reactor to caus: 
phone line to “see” a negative res 


(61) Chauncey Guy Suits, U. Ss ite 
1,885,155 issued Nov. 1, 1932 (applicatio, 
filed Feb. 18, 1932). “Control of Constant 
Current Circuits.” Uses transductors 
control or change the load current fro; 
constant current transformer, 

(62) Philip H. Dowling, U. S. Patent 
1,891,044, issued Dec. 13, 1932 (application 
filed March 25, 1930). “Electrical Translat 
ing Apparatus.” Discloses forms of trans- 
ductors which deliver no current to t 
load until a signal is applied. 

(63) Chauncey Guy Suits, “Flashir 
Lights Without Moving Parts Ele 
World, Vol. 99, June 1932, pages 1098-1099 
and Vol. 101, Mar. 1933, page 321 

(64) John H. Morecroft, “Principle 
Radio Communication” (book), John Wiley 
& Sons, 1933. Page 752. 

(65) W. P. Simpson, “An Identificatior 
Tag for the Airport,” G. E. Review, Vol 
36. July 1933, pages 326-327. 

(66) Alan S. FitzGerald, U. S. Patent 
1,893,766, issued Jan. 10, 1933 (applicatior 
filed Apr. 17, 1931), “Electric Translatior 
Circuits.”” The output from a rectifier is 
controlled by phase shift contro! of the 
grids. The phase shift is accomplished wit! 
a transductor. 

(67) Alan S, FitzGerald and Francis L 
Gaines, U. S. Patent 1,893,767, issued Jan 
10, 1933 (application filed April 17, 1931 
“Electric Regulator.” 

(68) Alan §S, FitzGerald, U. S. Patent 
1,893,768, issued Jan. 10. 1933 (application 
filed Apr. 17, 1931), “Electric Regulator.” 

(69) Weber H. Arkenburgh, U. S. Pat- 
ent 1,902,485, issued Mar. 21, 1933, (appli- 
cation filed Nov. 13, 1931), “‘Electrical Con- 
trol System.”’ Discloses the use of a satur- 
able reactor to divide a load between se\- 
eral sources of electrical energy connected 
in parallel. 

(70) Philip H. Dowling, U. 8. Patent 
1,910,381, issued May 23, 1933 (applicatio! 
filed Dec. 26, 1929), “Electrical Transiat- 
ing Apparatus.’ Discloses unique forms o 
transductors. 

(71) Alan §S. FitzGerald, U. 8S. Patent 
1,914,201, issued June 13, 1933, applicatior 
filed Oct. 2, 1930), “Electric Control Sys 
tem.” Uses transductor as a phase shift 
device. 

(72) Andrew J. Sorenson and Philip 5 
Dowling, U. S- Patent 1,914,220. issue 
June 13, 1933 (application filed Jun¢ 
1930), “Electrical Translating Apparatus 
Two transductors are used to operate 4 
ferential relay for automatic train cont! 

(73) Alan §S, Fitzgerald, U. 5 ate 
1,919,627 issued July 25, 1933 (applicat 
filed Aug. 15, 1931), “Exercising 
tus.” 

(74) Boris V. Nagashev, U. S. Paten! 
1,920,803, issued Aug. 1, 1933 (appli ation 
filed Oct. 11, 1930), “Control System! 
Alternating Current Motors.” T: ansductor 
is used to control the motor which feeds 
welding electrode. 

(75) .August Schmidt, U. $ t 
1,921,703, issued Aug. 8, 1933 (applicat 
filed Nov. 13, 1931), “Variable React 








You can appreciate this new Premier finish 
d Sept. 94, only by SEEING it, TOUCHING it! 
tus.” Shox That's why we'd like to send you an actual sample— 
: solid proof of its eye-appeal and sales potentials. 
We want you to judge its quality and beauty— 
to see for yourself how “Premier-tone” can 
improve your product's appearance. 










































SEND FOR YOUR FREE SAMPLE—TODAY! 


%A distinctive hammered 
finish offering unusual 
beauty for nameplates, 
dials and panels. 


REMIER METAL ETCHING COMPANY 


Quality Products Since 1910 
3-21 2ist STREET « LONG ISLAND CITY 1, N. Y. 
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ctrical Con- 
of a satur- 
yetween sev- 
ry connected 


Recorder 


Knowing the CO» content in the flues is the simple, 
ick, best measure of combustion efficiency—and 
ays COz Recorder has no superior for reliable 
curacy. It is built to last—no moving parts, nothing 
wear out; and is the accepted standard among 
perienced combustion engineers. 
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No. 14— Circuit Breaker, product of 


Westinghouse Electric Corporation 


Type AB De-lon Circuit Breaker, a product of 
Westinghouse Electric Corporation, is shown in a trans- 
parent plastic case to illustrate another typical use of 
Chace Thermostatic Bimetal. For dependability plus 
safety and efficiency, operating parts are enclosed 
and insulated; safety is increased by high interrupting 
capacity. Low resistance results from electrically 
welded connections, low current-density loading and 
the silver alloy contacts which maintain low resistance 
throughout life of the breaker. Underlying principle 
of De-lon Action is a series of slotted plates mounted 
between insulating supports, extending directly over 
contacts, which divide and extinguish arc. The AB 
Circuit Breaker has a combination bimetal thermal 
and magnetic tripping action for instantaneous opera- 
tion on extreme overload or short circuit, with inverse 
time limit. Bimetal trip action is shown above. 


W. M. Chace Company furnishes dependable thermo- 
static bimetal to exacting requirements for actuating 
elements in many such heat-responsive mechanisms. 


WM. CHAC | ofe) 


yA 
Thermostatic Bimetals 


1609 BEARD AVE * DETROIT 9, MICH 
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THERMOCOUPLE 
EXTENSION 
LEAD WIRE 





There are two good reasons why we stress 
Gordon Quality and Gordon Service. (1) 
The precision quality of Gordon Thermocou- 
ple Extension Lead Wire is based upon 32 
years of experience in careful selection and 
inspection to meet rigid insulation require- 
ments. (2) Gordon's Chicago and Cleve- 
land plants carry complete stocks of Ther- 
mocouple Extension Lead Wire for practi- 
cally every application. (See illustrations 
below.) This means that your order gets im- 
mediate delivery of a QUALITY product— 
one that meets Bureau of Standards Specifi- 
cations. ORDER NOW! No waiting or de- 
lay. Prices available upon request. 


a a Rea a 
See RR 


CHROMEL-ALUMEL, Cat. No.1231(3-A},14 ga., STRANDED 
DUPLEX, eoch wire felted asbestos, Asbestos-yorn braid 


overall 





FOR PLATINUM THERMOCOUPLES, Cat. No. 1225, 16 ga., 
STRANDED-DUPLEX, each wire felted asbestos, Asbestos- 
yarn broid overall 

— EEO? 


SF =] 
2 


ataatls) 





CHROMEL-ALUMEL, Cat. No. 1234, 14 ga., SOLID-DU- 
PLEX, eoch wire enamel, felted asbestos, Asbestos-yarn 


OE EE) SF RT er BEY —_ 
YE AON fa ea 
a eth AAS 


IRON-CONSTANTAN, Cat. No. 1236-C, 14 ga., STRAND- 
ED-DUPLEX, eoch wire felted osbestos, Asbestos-yarn 
braid overall. 


co — - =e 
m : . ~ COTTE 21 Te = 
: Ss TOC 2 

2 pe 


COPPER-CONSTANTAN, Cat. No. 1235-A, 14 ga., SOLID- 
DUPLEX, each wire cotton, rubber, weatherproof braid, 
lead sheath overall. 


GORDON: 
>< SERVICE,>% 
CLAUD S. GORDON CO. 


Specialists for 32 Years in the Heat Treating and 
Temperature Control Field 
* 3000 South Wallace St., Chicago 16, iil. 


praid overall 








a 










Se 












Dept. 2! 
Dept. 21 + 7016 Euclid Avenue + Cleveland 3, Ohio 
cca = i 
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Device,” Discloses a form of transductor in 


which the saturation curve is discontinu- 
ous, 

(76) Alan §S. FitzGerald, U. S. Patent 
1,929,059, issued Oct. 3, 1933 (application 
filed Dec. 17, 1931), “Electric Fault Re- 
sponsive Apparatus.” 

(77) Chauncey G. Suits, U. S. Patent 
1,940,335, issued Dec. 19, 1933 (application 


filed Mar. 25, 1932), “‘Electrical Time Delay 


Apparatus.” 


(78) W. Sheuring, “Die Spannungsregu- 
lierung mittels  gleichstromvorerregte: 
Transformatoren,” Eu M, Vol. 52, 1934, 


pages 326-28. 

(79) K. Maier, “Eine neue Kippdrossel,” 
ETZ, Vol. 55, 1934, pages 1026-1029. 

(80) T. M. Austin and F. W. Cooper. 


“Two Applications of Non-linear Circuits,” 
El. Eng., Vol. 53, Feb. 1934, pages 293-300. 
(81) F. H. Gullikson, “Electron Tube 
Motor Control,” Electronics, Vol. 7, June 
1934, page 179. 
(82) Alan §S. FitzGerald. U. S. Patent 
1,944,072, issued Jan. 16, 1934 (application 


filed Apr. 17, 1931), “Automatic Reclosing 
Circuit Breaker System.” 
(83) Alan S. FitzGerald, U. S. Patent 


issued Feb. 20, 1934 (application 


1,948,372, 
1931), “Regulating System.” 


filed Sept. 2, 


(84) Frank G. Logan, U. S. Patent 
1,963,093, issued June 19, 1934 (application 
filed Sept. 10, 1931), “Electric Controlling 
Apparatus,” 

(85) Hugh M. Stoller, U. S. Patent 
1,965,439, issued July 3, 1934 (application 
filed Feb. 3, 1933), “Regulated Rectifier 
Circuit.” 

(86) Boris V. Nagashev, U. S. Patent 
1,969,520, issued Aug. 7, 1934 (application 
filed Mar. 25, 1932), “Electric Motor.” 

(87) Frank G. Logan, U. S. Patent 
1,977,193, issued Oct. 16, 1934 (application 
filed June 14, 1932), “Electric Controlling 


Apparatus.” Discloses that the output of a 


transductor may be controlled by phase 
shift procedures, 
(88) Alan S. FitzGerald, U. S. Patent 


1,980,395, issued Nov. 13, 1934 (application 


filed Oct. 3, 1931), ‘“‘Electroresponsive Sys- 
tem.” 
(89) Frank G. Logan, U. S. Patent 


issued Nov. 27, 1934 (application 
10, 1932), “Electric Controlling 
Discloses that transductor con- 
trol circuit in which the excitation current 
is obtained from an a-c. source via one 
half-wave rectifier and a counterphase ex- 


1,981,921, 
filed Aug. 
Apparatus.” 


citation winding energized from a.c. with- 
out a rectifier—such a transductor excita- 
tion circuit provides unidirectional excita- 
tion flux. 

(90) Frank G. Logan, U. S. Patent 


1,982,007, issued Nov. 27, 1934 (application 
filed Sept. 11, 1931), “Electric Controlling 
Apparatus.”’ Discloses the use of a vacuum 


tube to provide phase control of a trans- 
ductor. 

(91) Alan Stewart FitzGerald. U. S. 
Patent 1,985,562, issued Dec. 25, 1934 (ap- 
plication filed June 27, 1933), “Multiple 


Circuit Proportional Control System.” 


(92) V. D. Gussakov, “Induction of D-c. 
Saturable Reactors” (in Russian), EFlek- 
trichestvo. Oct. 1935, pages 47-50. 

(93) M. Steenbeck and O. Schmutz, 
“Stromrichtersteunung mit Thermoelemen- 
ten und magnetischen Verstirker,” Siem. 


Zt., Vol. 15, 1935, pages 201-204. 


(94) M. J. Brown, “Design of Saturable 
Reactors,” Radio News, Vol. 16, March 
1935, pages 540-541. 

(95) D. E,. Chambers, “Application of 
Electron Tubes in Industry.” El. Eng., 
Vol. 54, Jan. 1935, pages 82-92. 

(96) Frank G. Logan, U. S. Patent 


1,986,112, issued Jan. 1, 1935 (application 
filed May 11, 1933), “Electric Controlling 
Apparatus.” If a lamp is shunted across 
the control winding of a transductor, the 
positive temperature coefficient of resistance 
of the lamp alters the control characteris- 
tic of the transductor to provide minimum 
control current therein at minimum signal. 

(97) Alan S. FitzGerald, U. S. Patent 
1,988,271, issued Jan. 15, 1935 (application 
filed Jan. 10, 1931), “Electric Valve Cir- 
cuit.” 

(98) Chauncy G. 
1,989,500, issued Jan. 
filed Sept. 17, 1930), “Electric Translating 
Circuit.” A saturable reactor is employed 
with a vacuum tube for intermittent oper- 
ation of lamps, 


Suits, U. S. Patent 
29, 1935 (application 


(99) Frank G. Logan, U. S. Patent 
1,997,179, issued April 9, 1935 (application 
filled May 7, 1931), “Electric Controlling 





Apparatus.” Discloses a nu 
transductor control circuits 

fact that if a regulated rectit 
energize the control circuit 

tor, and if reactances are ins: : 
the counterphase: terminals . 
transformer and the rectific , 


voltage output may be contro! 
to the maximum by adjustme, 
tance and/or a capacitanc: 

tween the rectifier anodes, 

(100) Frank G. Logan, 
2,003,945, issued June 4, 19: 
filed Sept. 5, 1931), 2 
Apparatus.” Discloses 
Similar to reference (99). 

(101) Chauncy G. Suits, | 
2,006,970, issued July 2, 193 ‘ 
filed Sept. 23, “Contro ae 
Current Circuits.” A saturab : 
used to provide shunt loading 
current system, 

(102) Alan S,. FitzGerald 
2,021,099, issued Nov. 12, 1935 
filed July 27, 1933), “Electric 
tem.”” Selective control syste; 
quires only two conductors bet 


mitter and receiver. 

(103) Alan S. FitzGerald, | 
2,026,124, issued Dec. 1, 1933 
filed Dec. 1, 1933), ““Automati 


System.” Transformer taps ars nes 7 
transductors (without moving parts 

(104) G. W. Drake, “Anek 
Synchronous Motors,” El. J//., 
1936, page 213. 

(105) Alan S. FitzGerald es 
Bulletin No. DB-61, Saturex P} 
published by Alan S. FitzGerald, H 


\ v 











College, Haverford, Pa., June, 193( 

(106) Harold Pender and W ' 
Mar, “Action of D.C. Mmf. with A.C. Mp 
Electrical Engineering Handbook (Pe 
Vol. 1, 1936, pages 4-20. 

(107) S. R. McCandless ! i 
Wolff, “Electrical Control fo 
Lighting Intensities,” JIlum E) 
Tramns., Vol. 31, Jan. 1936, pages 41-68 

(108) C. W. Drake, “Saturable R 
Starters for Synchronous Motor 
Vol. 33, 1936, pages 178-180. 

(109) C. P. West and I. D. Applegat 
“A Generator-voltage tegulat Witho 
Moving Parts,” El. Jl., Vol. 33. 193: pag 
181-183. 

(110) Alan S. Fitzgerald, U. S. Pat 
2,027,311, issued Jan. 7, 1936 (applicat 
filed June 21, 1933), “Magnetic Amplifier 

(111) Alan S. FitzGerald, U. S. Pat 























2,027,312, issued Jan. 7, 1936 (appl 
filed July 23, 1934), “Magnetic Ampl 
and Control System.” Magnetic 
with polarization and latch-in chara 
tics, 

(112) Frank G. Logan, U. §S. Pata 
2,036,708, issued Apr. 7, 1936 (applicati 
filed Aug. 8, 1932), “Electric Controlli 
Apparatus.”’ This is an important varie 
of the type of control circuit disclosed 
reference (99). 

(113) Carroll Stansbury, U. S. Pat 


Re. 18,853, reissued Feb, 11, 1936 (appli 
tion filed May 24, 1934 for original U 
Patent 2,013,221), “Motor Controller.” E 
ploys vacuum tubes and _transductor 
hold constant speed. 

(114) Frank G. Logan, U. S. Pata 
2,040,492, issued May 12, 1936 (applicati 


filed May 31, 1933), “Rectifier Regulato 
Employs the scheme shown in referen 
(99) and (112) to obtain the desired vol 


age-load relationship from a rectifier pow 
supply, be it increasing or decreasing vol 





ENGINEER (Mechanical with 
working knowledge of electrical 
and refrigeration technique). for 
the design, construction, improve- 
ment, calibrating and testing of 
engineering specialties such as in- 
cubators, ovens, baths, thermostats 
relays, etc. This is a job for a 
creative type. Experience neces 
sary, degree desirable. Wel!-estab- 
lished company. Good salary !¢ 
start and excellent opportunily 
for advancement. Please give 4!! 
pertinent data in first letter. Box 
148, Instruments Publishing Com- 
pany, .1117 Wolfendale St., Pitts 
burgh 12, Pa. 














VEECO 


MASS SPECTROMETER 


LEAK DETECTOR 


Tried and proved for accurately detect- 
ing leaks in high vacuum systems and 
other equipment and products. Used 













special atmosphere must be maintained 
in equipment for extended periods of 
time. 





Highly sensitive—responds to less than 1 part in 200,000 of 
Helium in air. In leakage, it detects a flow (from atmosphere 
into vacuum) of less than 0.00001 std. cc/hr. Finds small 
leaks in the presence of many large ones. Leakage can be 
measured quantitatively. 

Specifically designed for simplicity, ease 
operation. Sturdy and dependable. 
Constructional features include: all operating controls, includ- 
M ing valves, on front panel. Mechanical section designed for 
. ; rapid, easy assembly. All-metal construction—no glass to 
Weaeni break. Fan-cooled diffusion pump—no water required. Metal 
ald, Havert pressure gauges, uninjured by exposure to atmospheric 
, pressure. 

115 vy. 60 cycle, AC operation. No storage batteries. 

ook (Per Test and demonstration on your sample 

arranged at our plant, without obligation 





and continuity of 


Literature LD 56 upon request 
Also manufacturers of 
Fixed and Variable Leaks and Vacuum Couplings 


BEM VACUUM-ELECTRONIC ENGINEERING CO. 
S 6316. 37th STREET * BROOKLYN 32, N.Y. 
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wherever a vacuum, fixed pressure or 





MOELLER MARINE INSTRUMENTS 


No. 1693 









HEEL INDICATOR 


a 











CLINOMETER  =——— wt 
— bas No. 460 No. 455 
SOUNDING TUBES FATHOM RULES 
we — fo em] 
i SOUNDING SHEATH 
= . . a rn eat 
No. 440 
nee SOUNDING LEAD R¢ LEAD RODS 
RECORDERS 


— 


ROUND DIALS 


MOELLER 


STRAIGHT AND ANGLE 6 


No, 5000 SUBMARINE THERMOMETERS 


No. 6000 





THE ACME OF DEPENDABILITY 


Built upon 4 generations of 


GUARANTEED ACCURACY 


On deck, in cabin, or engine room whether 
to indicate temperature readings, or to take 
soundings — whether to measure fathoms, 
or determine trim and heel measurements— 
Moeller Marine Instruments have set the 
standard of accuracy for dependability in 
the Marine field for almost half a century. 








Send for literature on 
INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS « HYGROMETERS 
HYDROMETERS © PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. * RICHMOND HILL 18, N. Y. 


WURRARLAART 


Representatives in Principal Cities 
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AC -60~ -400~ 
DATA TRANSMISSION SYSTEMS 





PRECISION BUILT 





UNSURPASSED ACCURACY 
RUGGED CONSTRUCTION 
SERVICE SPECIFICATIONS 


Complete Descriptive Literature on Request 


FORD INSTRUMENT CO., INC. 


ESTABLISHED 
1915 


DIVISION OF THE SPERRY CORPORATION 
31-10 THOMSON AVENUE 
LONG ISLAND CITY 1, N. Y. 


GENERATORS (Transmitters) 


MOTORS and DIFFERENTIALS 
(Mechanical Indication) 


CONTROL TRANSFORMERS 
(Electrical Indication) 





FRACTIONAL H.P. 
SERVO MOTORS 


DEFLECTION COILS 


MECHANICAL 
PDIFFERENTIALS 


PINTEGRATORS 
PRESOLVERS 
PMULTIPLIERS 
PINTERMITTENTS 
PCOMPUTERS 




















Model 40-HR INDICATING PYROMETER 
(Choice of 7 scale ranges) 

A precision built instrument adaptable to most 

industries where heat indication is a factor. 

This instrument may also used as a stand- 
ard co check other instruments throughout your 
plant. It is built into a walnut carrying case 
with a leather handle. 

We also have a full line of thermocouples for 
ail uses, as well as many other models of indi- 
cating instruments, both wall and portable. 

Write for Bulletin 40-HR. Reps. wanted. 


ELEMATIC EQUIPMENT CORPORATION 
1150 W. MARQUETTE RD. CHICAGO 21, ILL. 
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AMTHOR Dead Weight 
Pressure Gauge TESTER 


Type 452 


Modern design and construction puts 
this rugged precision instrument in 


Made in ten ranges, to 5000 Ibs. 
maximum. 


We guarantee 1/10 of 1 percent ac- 
curacy in each range. 


The Type 452 is designed for sim- 
plicity and compactness. It incorpo- 
rates the newest refinements and 
improvements. and tools 
are supplied, as as either car- 
rying case or protecting cover. 


Immediate and intelligent at- 
tention wiil be Bag ws to gow 
inquiries on industrial 
speed measurement problems. 
Drop us a line today. 
Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 








age with increasing load currer 
stant voltage. 

(115) Frank G. Logan, U. 
2,047,915, issued July 14, 1936 < 
filed Sept. 17, 1931), “Electric 
Apparatus.” Transductor circuit 
lows the use of a smaller cor 
greater range of adjustment of 
use of a booster transformer and 
transformer. 

(116) Alan §S, FitzGerald, [ 
2,050,882, issued Aug. 11, 1936 
filed Mar. 10, 1933), ‘Automat 
Breaker System.” 

(117) Cramer W. LaPierre, 1 
2,053,154 issued Sept. 1, 1936 ( 
filed March 27, 1935), “Direct Cur 
cator.” 

(118) K. J. Way, “Voltage 
Using Magnetic Saturation,” F 
Vol. 10, July 1937, pages 14 to 1¢ 

(119) A. 8S. FitzGerald, “Contr 
Uses Tubeless Amplifier,” Hl. W 
107, 1937, page 82. 

(120) W. Kramer, ‘‘Ein 
Gleichstrommesswandler mit echter 
wandlereigenschaften,” BHTZ, Vol 
pages 1309-13. 

(121) T. Wassérrab, “Zur qu 
Theorie gleichstromvormagnetisiert; 
endrosseln,” Arch, f. El., Vol. 31, De 
pages 814-821. 

(122) G. F. Partridge, “The Inducta; 
of Iron-cored Coils Carrying Dir: : 
rent,” Phil. Mag., Vol. 23, 1937, pages 
106. 

(123) G. Hauffe, “Gleichstron 
netisierte Drosselspulen,” ETZ, 

1937, pages 937-940 and 989-990. 

(124) G. Hauffe, “Anwendung 
stromvormagnetisierter Drosselspuler 
Starkstromtechnik,” HTZ, Vol. 
pages 990-993. 

(125) A. S. FitzGerald, “Reactanc« 
plifiers,"’ EBlectronics, Vol. 10, 1937, 
28-30, 

(126) C. V. Aggers and W. E. P 
“Direct Current Controlled Reactor 
Jl., Feb. 1937, pages 55-59. 

(127) Frank G,. Logan, U. S. Patent 
2,067,143, issued Jan. 5, 1937 (applicatior 
filed Dec. 18, 1934), “Electric Controlling 
Apparatus.” A variation from the mes 
disclosed in reference (99). 

(128) Frank G. Logan, U. S. Patent 
2,068,188 issued Jan, 19, 1937 (applicatior 
filed Aug. 3, 1932), “Electric Controlling 
Apparatus.” Another variation (using self- 
excitation) of reference (99). 

(129) Frank G. Logan. U. S. Patent 
2,074,552, issued Mar. 23, 1937 (applicatior 
filed May 20, 1933), “Voltage Regulator 
This is a variation from reference (114). 


(130) Alan S. Fitzgerald, U. S. Patent 
2,074,835, issued Mar. 23, 1937 (application 
filed Dec. 5, 1933), ‘Electric Elevator Indi 
cating System.” 

(131) Frank G. Logan, U. S. Patent 
2,078,880, issued Apr. 27, 1937 (applicatior 
filed Feb. 9, 1935), “Electric Controlling 
Apparatus.” Discloses transductor circuits 
for illumination control in which the cali- 
bration of the control remains accurate 
even when the quantities of lamps ar 
varied. 

(132) Ralph D. Amsden, U. S. Patent 
2,082,607, issued June 1, 1937 (applicatior 
filed May 27, 1936), “Electrical Contro 
System,.”’ Discloses the use of the transdu 
tor-controlled rectifier which is used with a 
storage battery to obtain a full-floating d 
power supply which is completely automatic. 


(133) Frank G. Logan, U. S. Patent 
2,092,319, issued Sept. 7, 1937 (application 
filed Dec. 20, 1934), “Electric Controlling 
Apparatus.” A regulated rectifier system 
to supply a multiplicity of loads from a 
single source such as a transformer. 

(134) Alan §S, FitzGerald, U. S. Patent 
2,100,313, issued Nov. 30, 1937 (applicatio! 
filed Dec. 21, 1933), “Traffic Control Sys- 
tem.” 

(135) William R. Perry, U. S. Patent 
2,102,911, issued Dec. 21, 1937 (applicatio! 
filed Feb. 10, 1934), “Motor Control Sys 
tem.” 

(136) William T. Thomson, 
Nonlinear Control Circuits,” Trans. 

Vol. 57, Aug. 1938, pages 469-476. 

(137) J. Vassilliere-Arlhac, “Transform- 
ateurs d’Intensité Statique a Courant Con- 
tinu,” Bull. Soc. Franc. LElectr., Vol. > 
1938, pages 834-838, and Rev. Gen, Llectr 
Vol. 46, 1989, pages 54-56. 

(138) W. Kramer, “Ein neuer Gleich- 
spannungsmesswandler zur Messung honer 
Gleichspannungen,” ETZ, Vol, 59% 
pages 1295-1298, 
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vf AMPli-press 
he f SMALL+> PRACTICAL~ INEXPENSIVE 
ten St 
OL. 8 1 Handy, efficient foot-operated press 
for installing AMP solderless elec- 
qualit trical terminals and other light 
De 1 press operations’ in plants of any 
size. 
Indu “AMPli-Press"’ offers advantages of press installation of AMP 
Direct « terminals at hand-tool cost. Produces same uniform, vibration-proof 
» Page solderless connections as AMP power tools. Only difference is in 
ro! production speeds. Ideal for harnesses, repair work, maintenance and 
» Vv other limited production jobs. Easy to operate. Nothing to get out 
. of order. Requires only 7 sq. in. of bench space. Uses interchange- 
ung able crimping heads for various AMP terminal types and wire sizes. 
buen an Get Heads available for AMP “'Solistrand," ‘'Pre-Insulated," ‘‘Diamond- 
Grip,” “Plasti-Grip,"" and ‘‘Budget"’ terminals. Wire sizes 22-10. 
ctance A ‘Easily adaptable for shearing, crimping, cutting, riveting, eyeletting, punching, etc. 
1937, pages 
e. evar J AIRORAFT-MARINE PRODUCTS Inc. 
uctors El 
1506 NORTH FOURTH STREET, HARRISBURG, PA. 
S. Patent Sole Canadian Representative : 
\applicati r F, MANLEY & SONS, LTD., 82 Adelaide St., E., Toronto, Ont., Conada 
ontrolling 
he schemes 
S. Patent Be absolutely sure of 
appli — the correct amount of 
using self- flux and get perfect sol- 
S. Patent of EXPLOSION (P dering results every time. 
ke re an Use Kester Cored Solders 
me (114), with their scientific, pure 
SB er and uniform flux core. 
vator Indi- 


Troubled with a difficult 


Y Ie ant . . - . 
S. Patent soldering operation? Consult 


pplication 


ys? * 



































. , LAME ; 
+ ge ee PROPAGATION? our engineers on any prob- 
h the cali- e | lem. No obligation to you. 
Ss accurate 
lamps ar SEEING NOW 4 
MADE POSSIBLE BY H 
5. Patent TA REMARKABLE NEW : 
al Contre ELECTRONIC FEA- . 
> transduc- 
sed ‘with a TURES OF . 
oating d-c. : 
automatic. 
«on (PRESSUREGRAPH with Syncro-Marker : 
application . 
gear oe on oscillo- a 
er systen graph screen, accurate 
is from & Mi picture of pressures e ¥% 
mer. during and after ex- Plu 
S. Patent fi Plosion, relates pres- P 
upplicatior sure Sg to ) 
ntrol Sys- time, top dead center, 
angular velocity, etc. 
S Patent accurate tracing 
application of rate of flame propa- 
ntrol Sys gation. See pressure- 
; time characteristics of 
automotive, jet an 
Resonan Diesel engines, also 
1.1.B.E compressors, pumps, Angular Sync Pressuregroph Syncro-Marker Oscillograph 
ete, Operates over 
‘ransfot fange from static up to 10,000 cycles at pressures from 0 to 10,000 Ibs. 
rant Uon 
Vol. 8 Send for description and full engineering data 
n, Ele ed , KESTER SOLDER COMPANY 
> clic f ELECTRO PRODUCTS LABORATORIES 4216 Wrightwood Ave., Chicago 39, Illinois 
ung hohe 549 W. RANDOLPH ST., CHICAGO 6, ILL. Phone STAte 7444 
oy, aves Factories also at: Newark, N. J.—Brantford, Canada 
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HIGH TEMP. 
MAXIMUM 
REGISTERING 
THERMOMETER 


EN YG 





A NEW SCIENTIFIC 
THERMOMETER WITH 
MANY USES IN IN- 
DUSTRY — BY THE 
PHILADELPHIA THER- 
MOMETER COMPANY 


Recommended for Research 
work with Baths, Oils, etc. 


Temperature 
Range to 1200 F. 


The high temperatures are regis- 
tered by means of a special 
(Pat. Pending) Spillway at the 
top of instrument. 

Reads from top down. 





Send for catalog 


* INDUSTRIAL 
THERMOMETERS 


* LABORATORY 
THERMOMETERS 


* THERMAL 
CONTROLS 


Established for nearly a half cen- 
tury — specializing in the manu- 
facturing of instruments for the 
registering and control of Lab- 
oratory and Industrial Processes. 
If we do not have a stock item 
for your purpose, we can design 
an instrument for your special- 
ized need. 


THE 


PHILADELPHIA 
THERMOMETER (CO. 


Ji moe Balicy Wide 14 3a. 
PHILADELPHIA 40. PA 
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| filed May 15, 1936), 


| tiven Theorie 


| elektriskt 
| anvandning,” ERA, Vol. 12, 1939, pages 51- 





(139) G. Maus, “Untersuchungen an 
Hochfrequenzspulen mit Eisenbandkermen 
bei veriinderlicher Gleichstromvormagnetis- 
jierung,” El. Nachr. Techn., Vol. 15, 1938, 
pages 369-379. 

(140) P. H. Odessey and Ernst Weber, 
“Critical Conditions in Ferroresonance,”’ 
Trans. A.I.E.E., August 1938, Vol. 57, pages 
444-452. 

(141) Irven Travis and C, N. Weygandt, 
“Subharmonics in Circuits Containing Iron- 
cored Reactors,” Trans. A J.E.E., Vol. 57, 
Aug. 1938. pages 423-431, and Vol. 58 (Sup- 
plement 1939, 735-742. 

(142) Edward M. Boardman, U. S. Pat- 
ent 2,108,642, issued Feb. 15, 1938 (applica- 
tion filed Aug. 20, 1936), “Magnetic De- 
vice.”” An impulse amplifier. 

(143) Frank G. Logan, U. S. Patent 2,- 
118,440; issued May 24, 1938 (application 
filed Mar. 20, 1936), “Electric Controlling 
Apparatus,” Theater lighting system, 

(144) Frank G. Logan, U. S. Patent 2,- 
126,790, issued Aug. 16, 1938 (application 
filed June 23, 1936), “Electric Controlling 
Apparatus.” Discloses transductors of the 
parallel type with a rectifier in series with 


| each choke winding to obtain self-excitation. 
| This is identical 


with the “auto-transduc- 
tor” of Lamm. 

(145) Harry Forssell and Hikan Ofver- 
holm, U. 8S. Patent 2,128,771, issued Aug. 
30, 1938 (application filed May 15, 1936), 
issued Aug. 30, 1938 (application filed May 
15, 1936,) “Regulating Means for Current 
Rectifying or Converting Apparatus.” 

(146) Alan SS. FitzGerald, U. S. Patent 
2,129,930, issued Sept. 13, 1938 (application 
“Electric Control Sys- 
tem.” 

(147) 
wandler als 
lographieren von 
Gleichstrongliedern,”’ 
pages 393-395. 

(148) K. Reuss, “Die Verstirkerdrossel,” 
(Diss. Techn. Hochsch. Berlin 1938), Arch. 
f. FL, Vol. 33, pages 777-800. 

(149) G. Hauffe, “Beitrag sur qualita- 
gleichstromvormagnetisierter 
Arch. f. El., 


W. Kriimer, “Fremderregte Strom- 
Universalwandler zum Oscil- 
Wechselstrémen mit 
ETZ, Vol. 60, 1939, 


Eisenkern-Drosselspulen,” 
Vol. 33, 1939, pages 41-47. 
(150) W. Hartel, “Ueberschldgige Be- 


| rechnung von gleichstromvormagnetisierten 


Drosseln.” Arch. f. El., Vol. 38, Sept. 1939, 


| pages 585-592. 


(151) U. Lamm, “Transduktorer,” Asea’s 
Tidning, Vol. 31, 1939, pages 18-31. 

(152) F. Dahlgren, “Transduktorn, ett 
regleringsorgan med mangsidig 


§2. 


(153) Uno Lamm, “The Transductor and 
Its Applications,” Asea Journal, 1939, No. 


| 6-6 


(154) Alan S, FitzGerald, U. 8. Patent 
2,145,591, issued Jan. 31, 1939 (application 
filed Mar. 6, 1937), “Electric Indicating and 
Control System.” 

(155) Everett T. Burton, U. S. Patent 2,- 
147,688, issued Feb. 21, 1939 (application 


| filed Dec. 3, 1936), “Magnetic Impulse Stor- 


” 


ing Device. 

(156) Everett T. Burton, U. S. Patent 2,- 
164,383, issued July 4, 1939 (application 
filed Dec. 29, 1934), “Magnetic Device.” 
Used for storing and repeating communica- 


| tion signal currents. 


(157) Ernest J. Rasmusson, U. 8S. Patent 
2,165,111, issued July 4, 1939 (application 
filed Aug. 28, 1937), “Control System.”’ For 
control of a machine used to provide a 
uniformly wound roll of a given length of 
material. 

(158) Alan S. FitzGerald, U. S. Patent 
2,168,402, issued Aug. 8, 1939 (application 
filed Jan. 11, 1938), “Pulsating Electrical 
Control System.” Lock-in type of transduc- 
tors are interconnected to provide a sort 
of multivibrator or oscillator for flashing 
lamps. 

(159) Wilhelm Geyger, “Grundlagen der 
magnetischen Verstarker fiir die Mess-und 
Regeltechnik,” Wess, Veriff. Siem., Vol. 19, 
1940, pages 226-269. 

(160) W. W. Gusew, 
gelte Petersenspulen,” ETZ, Vol. 61, 
pages 916-917 and Bl. Stanzii, 1940. 

(161) Uno Lamm, “Transduktoren, en 
panyttfidd mediem av de elektriska appa- 
raternas familj,” (The transductor, a re- 
born electrical apparatus), Tekn. Tidskrift, 
Vol. 70, 1940, pages 189-193, 

(162) Uno Lamm, “Transduktoren eller 
den likstrommagnetiserte reaktor-et  sta- 
tiske relé og reguleringselement,” (The 
transductor or the d-c. excited reactor—a 
static relay and regulating device), Hlek- 


“Gleichstromgere- 
1940, 


trotekn Tidskrift (Norway), Vol. 
pages 97-107. 

(163) U. Lamm and L. Vell 
transducteur et ses applications,” / 
Electr., Vol. 47, 1940, pages 373-2 

(164) William T. Croden, U, 5 
Re 21,407 reissued March 26, 194( 
application for patent 2,086,120 ¢ 
21, 1934), “Control System.” 

(165) Finn H. Gulliksen, U. s 
2,208,420, issued July 16, 1940 (a; 
filed June 8. 1938). Discloses a 
controlling a slitter. 

(166) Wilhelm Geyger, “Exper 
Untersuchungen an magnetischen 
kern fiir die Mess-und Regeltechnik 
Veroff. Siem., Vol. 20, 1941, pages 

(167) W. Schilling, “Vormag 
Eisendrossel fur Regelkreise,” Fu 
59, 1941, pages 397-406. 

(168) 
2,227,468, 
filed Aug. 31, 
Transformer.” 

(169) Finn H. Gulliksen, U. S 
2,228,078, issued Jan. 7, 1941 (ap; 
filed Oct. 27, 1938), “Reversing Cont 
Alternating Current Motors.” 

(170) Otto Werner, U. S. Patent 
950, issued Jan. 28, 1941 (applicatior 
Mar. 7, 1940). “Arrangement for ¢ 
ling the Voltage of Alternating C 
Circuits.”’ Discloses a unique form 
transductor. 

(171) Austyn L. Whitely and Ls 
Ludbrook, U. S. Patent 2,229,952 suc 
Jan. 28, 1941 (application filed Oct 
1938), “Magnetic Amplifier.” This 
employs the auto-transductor as in 
ence (144) but used only for relay op: 
tion. 

(172) William R. Wickerham, U. S. | 
ent 2,238,613, issued Apr. 15, 1941 (ap; 
cation filed July 20, 1940), “Wound Mot 
Rotor Control.” 

(173) Frank G. Logan, U. S. 
259,647, issued Oct. 21, 1941 (applicatior 
filed Feb. 9, 1939), “Electric Controllin; 
Apparatus.” Application of the auto-trans 
ductor (see reference 144) to illuminat 
control. ‘ 

(174) Th. Buchhold, “Uber Gleichst 
vormagnetisierte Wechselstromdrossels; 
len und deren Ruckkoppling,” Arch. f 
Vol. 36, 1942, pages 221-238, 514, T: 
lated and rewritten by Harold B. Rex ar 
published in Instruments, Vol. 2). |! 
1947, pages 1102-1109. 

(175) W. Hartel, “Abschaitzung der Obe: 
wellen bei _ gleichstromvormagnetisiet 
Drosselspulen,” Arch, f. El, Vol. 36, 1942 
pages 556-572. 

(176) Alan S. FitzGerald, U. S. Patent 

7,849, issued Mar. 31, 1942 (application 

Aug. 15, 1938), “Electrical Contro 

System.” A self-balancing bridge arrange- 
ment for temperature control. 

(177) Cyril E. Baston, U. S. Patent 2 
289,171, issued July 7, 1942 (application 
filed Feb. 20. 1940), “Speed Responsive De- 
vice.” 

(178) 
299,911, 
filed Aug. 
paratus.” 

(179) Uno Lamm, “The _ Transducto! 
D.C. Pre-Saturated Reactor, With Special 
Reference to Transductor Control Of Recti- 
fiers,” Esselte Aktiebolag, Stockhol: 
(Published as his doctor’s dissertation ) 


(180) Th. Buchhold, “Zur Theorie 
magnetischen Verstarkers,” Arch. f. [le 
Vol. 37, 1943, pages 197-211. 

(181) E. C. Wentz, “Saturable Core Re- 
actor Now Smaller, More Capable,” Wes! 
Eng., Vol. 3, Nov. 1943, page 115. 

(182) R. A. Andrews, U. S. Patent - 
309,156, issued Jan. 26, 1943 (applicatior 
filed 14 Dec. 1940), “Electric Controlling 
Apparatus.”” This is a very important pat- 
ent. It discloses the use of an additional! 
circuit which reduces the time constant 0! 
the transductor. 

(183) Uno Lamm, U. S. Patent 2,337. 
issued Dec. 21, 1943 (application filed Mar 
7, 1940), “Direct Current Saturated !n- 
ductance With Relay Action.” 

(184) S. E. Hedstrim and UV. k 
“Den kopplingstekniska appbyggnaden 
transduktorregulatorer” (The circuits 
transductor regulators), Aseas Tid nu, 
1944. Nr. 11-12. 

(185) Hubert T. Sparrow, U. S. Paten 
2,355,567, issued Aug. .8, 1944 (application 
filed July 18, 1942), “Control Apparatus 
A motor control application. 

(186) S. E. Hedstrim, 
som miattekneskt hjilpmedel,”’ 


Charles P. Sweeney, U. S 
issued Jan. 7, 1941 (ap; 
1938), ‘Variable 


Patent 2.- 


Frank G. Logan, U. S. Patent 2- 
issued Oct. 27, 1942, (application 
16, 1939). “Motor Starting Ap- 
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MODEL 320 





PRESSURE 
OPERATED 
SWITCH 


x Compact 


H Differentials~20 PSI to 200 Psi ® 


x Proof Pressures—To 7500 PSI 
x Listed for Hazardous Locations 


Incorporates explosion-proof Micro switch, Underwriters’ 
Listed for hazardous locations Class I Groups C & D, Class II 
Group G; these listings are for atmospheres containing 
vapors of ethyl ether, gasoline, alcohol, acetone, petroleum, 
naptha, lacquer solvents, as well as natural gas and grain dust 


Our engineering Staff will be pleased to consider your 
specific application preblems. Write today! 


Where Is your 


LEAK PROBLEM? 


ow in the maintenance of 
¢i* & pressure-tight systems in 
yc petroleum and chemical 
cnet processing? 
cy 
ean” in the rapid, positive, assembly-line 
exw? inspection of refrigeration units? 
yo™ in the detection of microscopic 
Ci : 
yh Ss leaks in vacuum tubes to assure 
qu® their long and useful life? 








VIZIAC LLM LL LALLA yro™ ‘ 
“wv 


Dept. A3, 950 North Highland Avenue, Los Angeles 38, Calif. 


MANUFACTURERS OF George A Siarbird EQUIPMENT 





STANDARD FOR TESTING OTHER GAUGES 


Recognized as the standard for testing pressure read- 
ings with dead weight accuracy, Heise Extreme 
Precision Gauges provide the quickest reliable way 
‘of testing: (1) new ordinary gauges, (2) inspector's 
gauges, (3) for faster results where dead weight 
‘testers have been used. 


RANGE FROM 0-15 TO 0-20,000 


a I rere a ar ie 151.80 
42” DIAL ......... 172.80 & 165.60 
BO” DEAL ow ww cccss 201.20 & 194.00 





Easy Solution! 






in the checking of high-vacuum 
equipment employed in connection 
with large-scale plant operations? 


in the location of leaks in 

municipal gas filled cables and 
pipe lines, especially those buried 
underground? 


the CONSOLIDATED LEAK DETECTOR 


Regardless of the nature of 
your leak detection problem. 
Consolidated’s Model 24-101A 
Leak Detector, with its 
superior speed and accuracy, 
may well be the ideal solution. 
Utilizing the principles of 
mass spectrometry, with 
noncontaminating helium gas 
as the testing material, this 
instrument combines extreme 
sensitivity with unusual 
reliability for the detection and 
location of leaks in a wide 
variety of industrial and 
laboratory equipment. 


For further information write 
for bulletin CEC-1801-X2 





CONSOLIDATED ENGINEERING 





CORPORATION 
7 4 40% Science aaa 9. 
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NOW 


small 


RECTIFIERS 


for 





D-C Voltages up to 165 kv 





This unit, 40 inches high, 
delivers 70 kv, d-c. Consists 
of two basic kenotron-tube 
rectifier units. 








This small cascade-type 
rectifier for generating 
smooth high d-c voltages is 
suitable for laboratory and 
factory, for testing and as 
power supply. Features: 
long tube life and much 
lower cost of replacement 
tubes. Operates from 115- 


GENERAL 


volt, 60-cycle power supply. 

Basic unit is 35-kv, 30-ma 
(continuous) rectifier, 20 
inches high. Up to five units 
can be stacked in series, giv- 
ing d-c voltages up to 165 
kv. Address inquiries to 
General Electric Company, 
Pittsfield, Mass. 


401-78 


) ELECTRIC 











HARDNESS 
TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 40 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 





The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 
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High Power, 
Lighter Weight 


PORTABLE POWER UNIT 


For high power from 
a small unit, the new 
Burgess A.M. Power 
Units are unexcelled! 
Single cell units scarce- 
ly larger than an or- 
dinary flashlight cell 
deliver currents as 
bigh as 100 amperes, 
at approximately 1.4 
volts! 

A. M. Units are 
packed dry and acti- 
vated with water . 
once activated they 
may be efficiently discharged at tempera- 
tures as low as —60°F. and as high as 
+150°F.! Write Dept. AM for full in- 
formation on standard and special types. 


BURGESS 





New Burgess 
A.M. Power Unit 














ductor as an aid in measurement 
Tidskrift, 1945, Part 18. 


(187) Technical Staff, Coyne 
School, “Saturable Reactors” (p; , 
Electronics (book). 1945, Page Dic 


cusses the use of transductors f; 
regulation and for thyratron cont 
(188) Harry Holubow, “D. C. irat 
Reactors for Control Purposes,” / f 
Industries, Vol. 4, 1945, pages 76-7 

(189) Birger Nordfeldt, U. S. } 
372,112, issued Mar. 20, 1945 (a; 
filed July 31, 1940), “Polyphase Di 
rent Saturated Inductance.” Cov: 
phase auto-transductors. 

(190) Hendrik D. Middle, U.S. P.ten: 
388,070, issued Oct. 36, 1945 (a; t 
filed Aug. 22, 1941), “Electromag: 
paratus.” Discloses the use of n ines 
resistors with the transductor in ce of 
rectifiers, and astatic transductors whj,) 
avoid magnetometer action. 

(191) Louis Schoerer, “Les A 
teurs Magnétiques,” La Radio en 
Vol. IV, 1946, page 24. Appears to be based 
on reference (159). 

(192) “Transductor Type Voltage Rep). 
lators, Other Types of Transductor Reg, 
tors and Power Regulation,” Asea J! 

Nr. 1-3. 

(193) H. Krabbe, “Transduktorn-dess 
verkningsséitt och anvindningsmdjlichet 
(The transductor—its operation and 
Aseas Tidning, 5, 1946, pages 47-60 

(194) R. M. Bozart, F. T. Chestnut, Gc. v 
Elman, R. L. Sanford, and W. D. Willian 
“Magnetic Development in Japan During 
World War II,” Nav. Tech. Miss. Jap, R: 
port X-34(N), 1946, Dept. of Commer 
PB 76031, 1946. 

(195) J. M. Manley 
“Negative Resistance Effects 
Reactor Circuits,” A.LE.E. 
Paper 46-120, May 1946. 

(196) W. D. Cockrell, “Saturable Re. 
actors for Automatic Control,” Electron 
Industries, Dec. 1946, pages 48-53. 

(197) Uno Lamm, “U.S. Patent 2,403.89 
issued July 9, 1946 (application filed Sept 
23, 1942), “Load Current Control.” 

(198) Uno Lamm, U. S. Patent Re 22,765 
reissued June 25, 1946 (application for U. § 
Patent 2,337,253 filed Dec. 21, 1943), “Di- 
rect Current Saturated Inductance Wit 
Relay Action.” 

(199) “The Transductor, Princip 
Application,’ Asea Publication 7051 E/Reg 
479, March 1947. 

(200) A. Uno Lamm, “Some Fundamen- 
tals of a Theory of the Transductor 
Magnetic Amplifier,” A.LE.E. Technica 
Paper 47-141, April 1947. 

(201) Martin A, Edwards and Hugh M 
Ogle, U. S. Patent 2,414,936, issued Jan. 25 
1947 (application filed May 25, 1944), ‘F 
low-up Control System.” 

(202) Karl A. Lang, U. S. Patent 2,426 
937, issued Sept. 2, 1947 (application filed 
July 2, 1945), “Current Control Apparatus 
A voltage regulator. 

(203) “The Transductor Applied to Ele 


and E. Petersor 
in Saturabl 
echr 


trical Measurement,” Asea Publication 71 
E/Reg 479, 1947. 

(204) Walter E. Greene, “Applications 
of Magnetic Amplifiers,” BHlectronics, Sept 
1947, pages 124-128. 

(205) Alan S. FitzGerald, “Magnetic A 
plifier Circuits—Neutral Type,” Jl. Fra 
lin Inst., Vol. 244, No. 4, Oct. 1947 

(206) H. S. Sack, R. T. Beyer, G. | 
Miller, J. W. Trischka, “Special Magnet 
Amplifiers and Their Use in Computing ( 
cuits,” Proc. I.R.E., Vol. 35, No. 11, N 
1947, pages 1375-1382. 

(207) Alan S, FitzGerald, ‘“‘Some Notes 
On The Design of Magnetic Amplifiers 
Franklin Inst., Vol. 244, Nov. 1947, pages 
323-362. 

(208) Carl Helber, “Designing Saturab 
Core Reactors for Specific Uses,’’ Electro’ 
Industries, Dec. 1947, pages 4, 5, 15. — 

(209) Gladden Houek, “Controll 
Sources for Heavy Direct Currents,” / 
tronic Industries, Dec. 1947, pages 12-1 

(210) P. A. Vance, “Saturable React 
for Load Control,” G. BD. Review, Vo! 
Nos. 8 and 9, Aug. and Sept. 1947 

(211) Alan S. FitzGerald, “Magnet 


Q 


| Amplifier Characteristics, Neutral Typ 


Franklin Inst., December 1947, pages 4] 
440 

(212) “Electromagnetic Amplifiers 
department “The Electron Art”), £ 
ics, Jan. 1948, pages 190, 192-195. 

(213) “The Design of Transductor ©! 
cuits,” Asea Publication 713E/R« 419 
1948. 
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Editorial 


Editor, R. R. PROCTOR, 2213 Ridge Ave., Evanston, III. 


I.8.A. National 


Paul G. Exline, Pres. 


Office, 1117 Wolfendale St:, Pittsburgh 12, Penna 


I.S.A. Officers 


Herbert H. Barnum, V. Pres. Hugh E. Ferguson, Treas. 





(applicane, (eWay BELONG TO THE I.S.A.?” 
agnetic Ap This editorial is a preliminary at- 
og linear mpt to bring to the members some 
stors whi sight into Society operations and to 
nswer the occasional criticisms writ- 
Amplifica- [jen in to the officers. It is inspired by 
to be eon letter recently received which was 


ntitled, “This Could Be an Editorial,” 


id reads: 


tor Regula. “Considerable interest prevails con- 


ea Ji., 1945, Bening the Semiannual ISA Conference 
uktorn-dew {im New York the latter part of 
smojlighet anuary. It also poses the question— 
| and use) hy are the registration fees the same 
— cw et poth members and non-member 
». Williams (QD the more pertinent question—why 
an During (pe @ Member of ISA when you can 
8. Jap. Re- BReceive the JOURNAL in ‘INSTRU- 
Commerce HMENTS’ for $2.00 per year on a three 
Peterson gear basis, attend all Section meetings 
1 Saturabk ree, and attend shows and confer- 
Technical Jinces by paying the same registration 
ee as a member? 
urable Re- i “What are we trying to do—dis- 


Electronic 
53. 

it 2,403,891 
filed Sept. 
ys 


urage membership? It certainly ap- 
ears that consideration should be 
iven to Mr. Average Member who 
oesn't aspire to become an officer of 


Sg eagle se Society, either locally or nationally, 
1943), “pi. Suelich is a member benefit. It’s obvious 
ance With Jfnat Mr. Average Member is not get- 
et ng the economic break he deserves. 
porte 2nd Te “One way of at least partially rec- 


fying this injustice is to increase, 
y several hundred percent, the non- 
hembers’ registration fee at all ISA 
onferences ... 

“(Signed) R. E. Hadady.” 

This letter resembles others in that 


Fundamen- 
isductor ( 
Technical 


d Hugh M 


led Jan. 2 

944). “Fol implies that the member should re- 
pive tangible returns upon which he 

ee aoe an place a dollar value to be balanced 


gainst his dues. How can this attitude 
e reconciled with the stated objectives 
the Society: “To advance the arts 
d sciences connected with the theory, 
sign, manufacture and use of instru- 
ents in the various sciences and tech- 


\pparatus 


ed to Elec- 
cation 7126 


.pplications 











nics, Sept 
logies”? Certainly, advancing a 
gnetic An- fan’s chosen field of endeavor can be 
a Frank- estimable value to him even though 
von, GH Wepete 38 no place to hang a price tag. 
“Magnetic gM Lhe methods used by the Society in 
puting Cir- Miecomplishing its objectives are: (1) 
. 11, N roviding meeting places where the 
er aes test instrumentation techniques and 
lifiers,” J velopments may be made public—(2) 
947, pages MmrOviding an opportunity for the in- 
vidual to increase his knowledge 
a rough educational activities—(3) 
— uilding up a literature of Recom- 
ntrolled f™@mended Practices in instrumentation— 
nts,” Ble ) Providing a meeting ground for 
ae 4 € instrument industry and the user, 
Vol hd (5) Bringing to the lay public and 
47. eeutives a realization of the impor- 


fagneti ce of the instrument man and his 


| Type,’ J ork. It is in keeping with the Amer- 
past | tradition that the Society was or- 
ers” (fr nized by a group of individuals who 


, Electro fi the need and were willing to pitch 


ee and get things going without wait- 
uctor it* 
Reg 479 


g for someone else to do it. They 
wed that their efforts would help 
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No, 4 


H. L. Hildenbrand, New Journal Editor 


Effective April 1, 1948, Mr. H. IL. Hildenbrand of 
Onarga, Illinois, is the new Editor of the JOURNAL 
Henceforth all material intended for publication in the 
JOURNAL, and all correspondence pertaining to JOUR 
NAL affairs, should be sent to Mr. Hildenbrand, Box 35, 
Onarga, Illinois. 

“Hildy,” who has just retired from business life on a 
large scale to settle in his home town of Onarga, was the 
1947 President and Director of the New York Section 
His retirement as the New York representative of Ester 
line-Angus Company was forecast in the November, 1947 


NAL, in which issue he was the subject 


of a “Who's Who” write-up. 

Editor Hildenbrand brings to the JOURNAL many 
years of experience in technical writing and editorial 
work. He has been in years past the Engineering editor 


of Electrical Record, Engineering Editor 
Editor of Electrical Manufacturing, and 
Manager) of Westinghouse’s ‘The 

On behalf of the present 
his new role, 


member and non-member alike, but 
they saw that a closed organization 
working solely for the benefit of a small 
number would defeat its own purpose. 

If the Society is doing its job, it will 
be continually strengthened by addition 
of new members, who, as they sense 
its value and realize its objectives, can 
be reached quickly by the concerted 
support of the greatest number of in- 
strument men. 

In regard to registration fees, it has 
been the policy to charge the minimum 
amount which will defray the expenses 
of the local Section acting as host. It 
would be preferable to have no regis- 
tration fee in order to encourage the 
widest possible attendance. A success- 
ful meeting is a whale of a good ad- 
vertisement for the Society and the 
more members attending the more po- 
tential members we reach. 

The Annual Meeting and Exhibit is 
a joint activity of the Society and the 
instrument industry. It is to the ad- 
vantage of members to have the great- 
est number of manufacturers repre- 
sented, and this can be achieved by the 
registration of the greatest number of 
instrument men. It is simply not good 
business to charge registration fees at 
these affairs. 


In two short years the Exhibit has 
become the national medium for the 
instrument industry to show its prod- 
ucts to the instrument buyers and 
users. The publicity attending these 
meetings has brought to the attention 
of executives and laymen alike the vital 
importance of instrumentation. Every 
ISA member can feel proud that his 
membership has contributed directly 
to the success of these meetings, which 


Electric 
JOURNAL staff, 


of Electrical Manufacturing, Managing 
Assistant Editor (and later Circulation 
Journal. 

wish Hildy 


the best of luck in 


RRP 


we 


would have been impossible without the 
existence of the organization. 

It is true that a non-member will 
derive benefit from the activities of 
the I.S.A. as well as will the members. 
It needs little argument, however, to 
show that concerted action by the 
greatest number will have the greatest 
effect on whatever is desired or at- 
tempted in guarding the welfare or im- 
proving the status of the instrument 
man, Many of the objectives of the 
Society can be achieved by passive 
membership, i.e., showing by the pay- 
ment of dues that the member is in 
accord with these objectives and is 
helping make a national organization 
possible with sufficient funds to work 
in his interest. 

Probably the greatest benefits an in- 
dividual member can obtain will be 
found in participation in I.S.A. activ- 
ities, either local or national, or both. 
A member’s dues purchases this right 
to participate. The time and effort ex- 
pended is returned many times over 
through friendships formed with out- 
standing instrument men and with the 
Joe Doakes of the plants—there are 
none with whom the exchange of ideas 
cannot be beneficial. Among the re- 
wards are technical information which 
would not have been otherwise avail- 
able, and a deep sense of satisfaction 
in personal development. 

For those who, as Mr. Hadady sug- 
gests, don’t desire to collect the mem- 
bership benefit which can be obtained 
by becoming an officer or committee 
worker in some phase of I.S.A. activity, 
the foregoing discussion may be on the 
idealistic side. These men want to know 
what tangible returns they are receiv- 
ing for their money. 
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It should be pointed out first of all 
that one-half of the dues of each mem- 
ber is returned to the local Section of 
which he is a member, while the re- 
mainder is for the operation of the 
national organization. With the present 
membership, an adequate working force 
could not be supported by this income. 
The revenue obtained from the annual 
exhibit supplements this and makes 
possible the operation of the national 
office. 


A glance at the latest Treasurer’s 
report covering 1947 shows the fol- 
lowing: 

Disburse- 
ments 
$20,081.50 

12,626.21 


Receipts 
Membership Activities $21,810.65 
Meeting Activities... . 4,470.62 
Exhibit Activities 34,065.00 15,460.75 
Headgqtr’s Operations 50.60 8,030.06 
Society Operations 935.01 2,811.24 


$61,331.88 $59,009.77 


Totals 


Of the first item, Membership Activ- 
ities, the amount actually received 
from dues was $21,654.90, and the re- 
funds to the Sections on these dues 
amounted to $9,756.36. The direct re- 
turn to the members included $5,360.00 
tor the recently issued ISA Recom- 
mended Practices Binders and the ref- 
erence material supplied therewith, 
$2,875.09 for subscriptions to “Instru- 
ments”, including the LS.A. JOUR- 
NAL, and $2,267.80 for the I.S.A. PRO- 
CEEDINGS (a meeting activity). It 
is thus seen that of the $21,654.90 re- 
ceived from dues, practically all ($20,- 
259.16) went directly back to the Sec- 
tions and members. 


Through the efforts of a few expe- 
rienced members of the Society, the 
exhibit has been able to supply the 
balance of the funds for Headquarters 
operations. By the application of good 
business practices the Society is in a 
sound financial condition. There are 
many things that could be done (and 
will eventually be done) for increasing 
the services to members if more money 
were available, but the officers have 
preferred to build slowly and retain 
a strong position as the membership 
develops. 


As the Recommended Practices Com- 
mittee projects develop, more material 
for insertion in the Binder will be 
made available—to members. When 
enough money is available, more proj- 
ects will be undertaken by the Publica- 
tions Committee—to be made available 
to members. The tangibles will in- 
crease, but it takes time and money to 
promote such activities. Even passive 
membership by the “Mr. Average Mem- 
ber” of Mr. Hadady’s letter will insure 
that these aims will be accomplished 
before long. 


The intangible benefits which can be 
derived from membership will also in- 
crease proportionately, and after all, 
the strongest case can be made for the 
Society in these intangible benefits. If 
the dissatisfied, hesitant, or questioning 
members and prospective members 
could be somehow imbued with half 
the spirit and enthusiasm of those who 
are woftking with and for the I.S.A. 
and reaping the intangible benefits 
(leading toward their ultimate. tangible 
betterment), we are sure there would 
be no more complaints. The I.S.A. is a 
“natural” and membership will even- 
tually be a “must”—so why not now? 

—R. R. Proctor 
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Editor’s Notes 


MorE SECTION APPLICATIONS 

Rochester’s affiliation with the IL S8. A. 
was announced in last month’s issue. Since 
that time two more groups have petitioned 
for charters—Houston (Texas), and Cen- 
tral Illinois (Peoria). These applications 
are, at this writing awaiting Executive 
Committee action. With the issuance of 
these charters, the I. S. A, will be 39 Sec- 
tions strong. 


Notre: Since the above news was written, 
Centra! Illinois and Houston have been 
granted charters. 

2. GALLAGHER PAPER POPULAR 

In February, 1947, Mr. Glen G. Gallagher, 
Universal Oil Products Company, Chicago, 
presented a short paper on “Control of 
Narrow-boiling-range Fractionating Col- 
umns” before the Chicago Section of the I. 
S. A., of which Section he is a member. 
This paper, dealing with a novel system 
of tower control which is in effect, on a 
binary column, a composition controller, 
was (and has since been) very well re- 
ceived. It was published in Instruments in 
November, 1947 (page 1004), was then pub- 
lished in The Oil & Gas Journal (Feb. 5, 
1948), and has just appeared in the March 
issue of The Petroleum Refiner. 

This article is recommended reading mat- 
ter for anyone interested in very close con- 
trol of fractionating equipment. We men- 
tion it here because we feel that any paper 
by an I. S. A. member which obtains that 
much publicity on its own merits deserves 
honorable mention—at least to the extent 
of calling it to the attention of I. 8S. A. 
members. 

This is, of course, not the only paper 
which has achieved this sort of success. We 
have not mentioned others previously only 
because we have not known about them. 
However, we will at any time be proud to 
recognize the ISA speakers and their 
papers by giving them honorable mention in 
these columns if the information is made 
available to us. 

(Just as this goes to press, we learn that 
Mr. Gallagher has taken a position with 
the Flour Corporation, and will have left 
for California by the time this is in print. 
His place with U.O.P. will be taken by H. 
A. Hulsberg, who has _ been Instrument 
Engineer at Universal's Riverside plant for 
several years.) 


THANKS FROM YE EDITOR 


This is the last issue of the JOURNAL 
to be gotten out by its present Editor. As 
announced elsewhere in this issue, this work 
is to be taken over by H. L. Hildenbrand, 
former President and Director of the New 
York Section. 

We would like to take this opportunity 
to thank all of those with whom we have 
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Section News 


CALIFORNIA 

The March 2nd meeting of the California 
on featured two talks and a movie. A 
on “Methods of Fabricating Plexiglas’’ 
Ss presented by Mr. H. H. Trump of 
hm and Haas Chemical Company, in con- 
hetion with which a film, “Looking Ahead 
ough ees. was presented through 
b courtesy Rohm and Haas, A second 
K, presented by R. W. Sorensen Pro- 
or of Electrical Engineering at Cali- 
hia Institute of Technology as well as a 
mber of the State Board of Registration 
Civil and Professional Engineers, cov- 
d “The Professional Engineers’ Regis- 
on Act.” 

Although it is felt that an active mem- 
hip is more important than a large one, 
California Section is working toward 
bal of 300 members by the end of 1948. 
Prize of one year’s dues is offered to 
member who brings in the most new 
mbers during the remainder of 1948. 


D. DwicHutr TayYLor, Corr. 


ing Company) of Chicago, who spoke briefly 
on the JOURNAL of the ISA and its rela- 
tionship to INSTRUMENTS Magazine, of 
which the former is at present a section, 

It was voted at this meeting to make 
application for affiliation with the Indian- 
apolis Technical Societies Council. 

i. E. TAYLor, Corr. 
CHARLESTON 

Section Vice-President T. J. Kirwin pre- 
sided at the short business meeting which 
followed dinner at the March list meeting. 
Mr. Richard Rimbach, National Pxecutiye 
Secretary, then outlined the progress of 
arrangements for the ISA Conference and 
Exhibit to be held in Philadelphia in Sep- 
tember. 

The first speaker of the evening was Mr. 
Hi. K. Monk, Belle Works, KE. I. Dupont de- 
Nemours & Co. His talk was concerned 
with the seven qualifications required to 


make a man a good instrument trouble- 
shooter. 
Mr. R. S. Jones, Carbide and Carbon 


Chemicals Corporation, followed with meth- 
ods for trouble-shooting a pneumatic con- 
trol system. His remarks were illustrated 
by a cumulative schematic diagram which 


CHICAGO 
Dispensing with the usual formal lecture 
















on any one particular subject, the March 
8th meeting of the Chicago Section was 
devoted to a discussion of the many ques- 


tions concerning the everyday problems of 
the instrument maintenance man. Under the 
technical chairmanship of L. C. Laird, Corn 
Products Refining Company, four experts 
highlighted the discussion’ in which well 
over a hundred members and guests par- 
ticipated. 

The experts were George A. Larson, 
Texas Company; R. L. Wham, 
Northrup Co.; Vern Streitmatter, 
Chemical Company; and M. VY. 


The 
Leeds & 

Victor 
Murphy, 


Lever Brothers Company. The discussion 
was initiated with a very general review 
of a training program for the apprentice 
and the trend of interest and discussion 
subsequently shifted to questions on tem- 
perature, flow, telemetering and pH instru- 


ments. Everything from how to make ther- 
mocouples with a carbon or mercury pool 
are to a theoretical discussion of orifice 
constants was covered during the evening. 
At the rate at which questions were 
asked and answered (sometimes by the 
(Continued on page 874) 


April 1948—J/nstruments—Page 367 





Basic Design and Field Performance of the Control and 
Measurement Instrumentation of an Alkylation Unit* 


By HARRY F. MOORE and GEORGE W. GROSS (Standard Oil Development Co., Linden, N. J.) 


SCOPE AND INTRODUCTION 

HE petroleum refinery unit whose 

control and measurement instru- 

mentation is discussed in this paper 
is a commercially demonstrated one on 
a relatively large scale. It was designed 
and constructed by the Standard Oil 
Development Company for the Aruba 
Refinery in South America prior to the 
recent war, and became known to the 
petroleum industry as an alkylation 
plant. Its chief function was to pro- 
mote an addition or “alkylation” re- 
action between an isoparaffin (such as 
isobutane) and an olefin (such as bu- 
tenes) to produce isooctane. The iso- 
octane product after purification is 
employed directly as one of the main 
components in high quality aviation 
gasoline fuels—commonly referred to 
as “100-octane” aviation gasoline. 


The design principles leading to the 
selection of the main control and meas- 
urement instrumentation of the unit 
are discussed. In addition, the oper- 
ating performance of the instrument 
installations, together with any needed 
modifications of the original design by 
the Aruba refinery instrument people, 
are analyzed. The authors should like 
to point out that it is due to the com- 
plete records which the local refinery 
instrument department obtained that 
has made such an analysis possible. 

It must be stated that at the time 
this unit was designed, the alkylation 
process was a relatively new develop- 
ment in the petroleum field and, in 
fact, was just emerging from the labo- 
ratory stage. It was recognized, at the 
time the method and type of instru- 
mentation was being specified, that 
there were a large number of explora- 
tory variables which affected the alky- 
lation reaction, and the most successful 
operation of the unit would eventually 
depend upon the optimum balance of 
these variables. Because of this situa- 
tion, more than the normal allowances 
in design methods were employed in 
some items than would have been coi. 
sidered necessary in an _ established 
process. 

In a few instances, certain control 
methods and types of instruments re- 
quired some modification after the unit 
was placed in operation. The author> 
have attempted to discuss some such 
situations in order that the early ex- 
perience gained may be of the most 
value to the readers. Operating ex- 
perience on other company units has 
also been used to supplement the Aruba 
information, which was collected in 
June, 1941, approximately a year and 
a half after starting operations. Before 
discussing the instrumentation, a brief 
description is presented of the alky- 
lation process as practiced at the time 
the unit was designed. 


*Presented at the Second Annual Confer- 
ence of the Instrument Society of America, 
Stevens Hotel, Chicago, Ill., Sept. 8-12, 1947. 

Note: Statements and opinions advanced 
in papers are to be understood as individual 
expressions of their authors and not those 
of the Society. 
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BRIEF DESCRIPTION OF PROCESS 


The commercial alkylation process 
may be conveniently subdivided into 
three main steps, namely, reaction, 
refrigeration, and fractionation. In the 
reactor section the alkylation reaction 
takes place. This reaction liberates 
heat and is carried out in the liquid 
phase at a temperature range of 30— 
40° F. using concentrated sulphuric 
acid as a catalyst. The raw material 
or feed stock to the unit is delivered 
te the reactor section, and consists 
chiefly of the various saturated and 
unsaturated four-carbon atom hydro- 
carbons boiling in the range of 10— 
35° F. 

The desired product from the re- 
actor section is the maximum yield of 
high octane aviation gasoline blending 
stock or “alkylate” produced from the 
isobutane and butene portions of the 
feed stock. This alkylate has a boiling 
range of 125° to 250° F. In addition 
to the alkylate product, a small per- 
centage of high molecular structure 
polymers known as heavy alkylate is 
produced. The remaining material from 
the reactor section consists of the un- 
reacted portion of the feed stock, re- 
ferred to as “spent butane”, plus an 
isobutane stream which is recycled to 
the reactor section. The recycle iso- 
butane is of major importance in se- 
curing the high quality and yield of 
alkylate because it minimizes the reac- 
tion of the unsaturated hydrocarbons 


with themselves with cons 
mation of heavy polymers. 

The refrigeration section 
serves merely to supply t 
section with sufficient refri 
maintain the optimum alk, 
actor temperaure. A conve 
frigeration recycle system js 
using commercial propane 
frigerant. 

The alkylation unit fract 
section serves to segregate, 
of fractionating towers and attend, 
equipment, the various products fy, 
the reactor section into the desired 
of recycle isobutane, spent butine. a 
tion alkylate and heavy alkylate 

The basic flow plan of the alkyla: 
unit illustrating schematica]| 
processing sequence, equipment, oper. 
ing conditions, and the main meagy», 
ment and control instrumentation 
presented as Flow Plan, Sheets | 
2. 


BAsic DESIGN 


It may be noted from the Flow Pl, 
that the instrumentation was desigy, 
to provide continuous overal! operatio) 
of the unit with the minimum of ma 
ual adjustments. At the same time, 
major operating variables that affe 
product yield and quality in each se 
tion of the unit were fixed by automati 
control instruments. For example, t 
quantity and ratio of isobutan 
olefin feed stock to each reactor cire 
was fixed by the flow controller on t 
isobutane recycle feed stream togeth 
with the flow controllers on the t 
feed to each reactor circuit. Th 
action temperature was fixed by a te 
perature controller on the acid-hyd 
carbon emulsion stream of each circuit 

_ The reactor products flow to the fr: 
tionating section where in each su 
cessive tower operation the desir 
products are continuously separat 
and pumped to storage under automat 
control. The major operating variabl 
such as the tower operating pressur 
reflux ratio, and bottoms temperatu 
are maintained at their desired valu 
by automatic control instruments 

The instrumentation for each of th 
fractionating towers is somewhat sin 
lar. For this reason a detailed desc! 
tion of the basic design principles 
only one of the towers will be give 
The isobutane tower has been selecte 
because it represented at the time t 
unit was designed in 1939 one of !! 
first commercial large-scale preci 
fractionating towers of the compa 
The primary function of the isobuta! 
tower was to effect a maximum sepa! 
tion between the isobutane and norma 
butane portions of the material fro 
the reactor section. The difference ' 
tween the atmospheric boiling po! 
for these two hydrocarbons is #0 
20°F. The isobutane tower was desig! 
ed to recover 98% of the isobutane 
the mixture fed to it. The isobutane 
the overhead product of the tower 4 
is recycled to the reactor system. 
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Since increasing pressures effectively In order to keep the heat transfer control valve in the reflux line, wa* :ot 

duce the difference in boiling points surface of the condensers to a mini- used because of the very narrow boil- 
e Flow Piaetmeen iso- and normal butane, it was mum, the lowest pressure drop (con- ing range of the overhead vapors. 
ne Susicol nsidered economical to select the min- sistent with good control) was neces- It was considered necessary to be 




















hum tower operating pressure that 
ould permit condensation of the iso- 
tane overhead product with refinery 
oling water in the overhead conden- 
rs, For the selected condensation tem- 
rature of 100°F., the tower operating 
essure was set at 75 psi. Because the 
pbutane overhead product has a very 
rrow boiling range, essentially com- 
ete condensation is effected and gas 
not normally produced from the over- 
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sary. The control valve in the tower 
line was actuated by the tower pressure 
controller whose pressure element was 
located in the upper vapor space of the 
tower. The tower reflux ratio was fixed 
by a flow controller in the reflux return 
line. This was considered essential in 
the securing of constant reflux since 
such factors as daily cooling water tem- 
perature variations, as well as condens- 
er fouling, would vary the accumulator 
pressure which in turn would result in 
variations to the pumping characteris- 
tics of the reflux pumps. Control of the 
tower vapor line temperature, with the 


able to set the quantity of recycle iso- 
butane to the reactors at a desired rate 
dependent upon reactor conditions. 
Therefore, the accumulator was design- 
ed with sufficient storage to absorb the 
effect of the time lag in recycling iso- 
butane from the accumulator to the re- 
actors and back through the tower. The 
composition of the tower bottoms rela- 
tive to isobutane was fixed by means of 
a temperature controller which actuat- 
ed a control valve in the reboiler steam 
line, thereby controlling the heat input 
to the reboiler. The temperature ele- 
ment was located in the vapor line from 
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Fig. 1—General View of Alkylation Plant at Baton Rouge Refinery of Esso Standard Oil Company. This unit is typical of such installations 


similar to the Aruba Alkylation Unis described in this paper. (The structure at the right of the photograph consists of, from right to left, the isobu 
butane and rerun towers. In the foreground, the three larger insulated vertical drums are the reactors, while the horizontal drums are the reactor ci 
and settling drums. The building which can be seen behind the reactors is the compressor house for the refrigeration system, and the building 


the center of the photograph is the control house. 


the reboiler. The feed preheater, which 
was the other source of tower heat in- 
put, was under manual control since it 
represented less than 10% of the total 
heat input to the tower. 

The tower bottoms product was con- 
tinuously removed from the reboiler ac- 
cumulator section by means of a level 
controller. It was considered imperative 
that the flow stability of this level con- 
troller be as excellent as practical to 
minimize variations in feed rate to the 
butane tower. 

It may be seen, therefore, that the 
major operating variables were placed 
under automatic control. The remaining 
free major variable was the composi- 
tion of the tower overhead which was 
dictated by the “built-in” features of 
the tower. These features include the 
number and the efficiency of the bubble- 
cap type plates provided in the tower. 


FIELD PERFORMANCE 


Pressure Measurement and Control 
(Isobutane and Butane Towers) 


Charts P-1 and P-2 illustrate typical 
tower pressure records with control by 
means of vapor line valves. Consistent- 
ly good results were obtained at Aruba, 
and also at other locations. Table 1 in- 
dicates one early trouble caused by 
large unbalance of forces on the but- 
terfly valve positioners. No one today 
would attempt to use a diaphragm op- 
erated butterfly valve without a valve 
positioner. In 1939, however, two con- 
ditions existed which led to omitting 
them in the original design. These were 
(1) lack of experience with butterfly 
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valves, so that their high torque re- 
quirements came as a surprise, and (2) 
valve positioners available were either 
flimsy or unstable, so that their use was 
held to a minimum. 

Experience with the butterfly valves 
was very interesting. First came the 
matter of sizing. Information available 
on their capacities was meagre, and the 
sizing had to be done in a somewhat 
arbitrary manner. The sizing proved to 
be remarkably good. Secondly, torque 
or force requirements of these valves 
is high compared to the conventional 
control valves, as indicated by the need 
for valve positioners. Even with the 
positioner in service and process condi- 
tions stable it was noted that dia- 
phragm pressure fluctuated rapidly 
(not in a cyclic manner, but in an aim- 























CHART P-! 


SO8UTANE 
TOWER PRESSURE 





less way) as much as 15% of th 
mal operating range of 12 psi while: 
pressure from the controller was 
changed. This is ample evidence of t 
under-powering of these valve op« 
tors. The. concluding evidence cam 
a subsequent unit, when it was f 
impossible to operate the 
tower valve beyond 25% open posit 
due to inability of the diaphragn 
tor to move the butterfly van 
internal forces. Before this co 
was remedied the diaphragm effect 
area was approximately doubled 
the operating air pressure ral 
creased from.12 to 20 psi. 

Chart P-2 shows a slight “sa 
ing” which was frequently encount 
on these butterfly installations, 
ticularly when operating wit! 
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yane in the nearly-closed posi- 
m, Although these slight pressure 
‘uations had no apparent effect on 
ration, they should be eliminated 
ten it is possible to do so. The im- 
tance of this isobutane tower is ob- 
wus When it is considered that a 
ge in tower top pressure of 1 
und per square inch demands a 
in temperature of almost 1°F. 


This inter-relation of temperature 
d pressure is illustrated by Charts 
and T-5, and P-3 and P-4 which 
re obtained from another tower. 
s P-3 and T-4 cover the same 
interval, as do P-4 and T-5. The 
ver pressure was fluctuating due to 
p control valve action (control 
a ented in water supply line to 
head condensers). As a result, the 
temperatures fluctuated, even 
mgh the reboiler temperature con- 
ler was attempting to compensate. 
en the pressure control was straight 
od out (Chart P-4) the temperature 
ntrol record immediately stabilized 
T-5). This, incidentally, is a 
fect example of the need for intel- 
mt analysis of so-called “instrument 
ble.” No amount of work on the 
ture controller alone was going 
we the situation. The old question 
whether the egg or the hen came 
t is of utmost importance, 
from the work done on an isoprene 
etionating tower, it is feit that im- 
pved control of the tower pressures 
sid be obtained by suppressing the 
9 point of the range, thus using an 
plified scale. In some respects this 
buld be similar to what has been done 


illations and | 


> the sobuvcdill replacing the galvanometers of py- 
the building eters with amplifiers which allow 
rrow temperature spans, It is known 

at two instrument manufacturers are 

of the ing some work on such amplified 
psi while giqqmessure instruments. It is not improb- 
ler was ugpgle that precision amplified measure- 


mnt of tower pressures, with conse- 
ent improved control, could furnish 
e answer to the tower bottom tem- 


dence of th 
ralve opera 


nee came 

- was foungggrature control troubles in the Aruba 

ep isobutar It. 

~ SITOF - 

pee mperature Measurement and Control 
: ‘ . n s . . 

ane agains (Fractionation Section) 

is conditioqumlhe temperature control originally 

rm effectivqgmovided on the isobutane tower reboil- 

loubled angle Wa8 unsatisfactory, and Table 1 in- 

ep range ates that after some improvement, 

ributed to a change in instrument 

“caw-toothfmeer Automatic control was abandoned. 

cpentns , history was repeated on several 

tion -.fgamer isobutane tower installations. 

‘t] - “art T-1 shows a typical temperature 
1 the bu 


trol record, taken from another iso- 
tane tower prior to abandoning auto- 
tic control. 
Subsequently various attempts were 
de to improve isobutane tower con- 
|. These included measurement of 
ferential pressure across the tower, 
omatie bottoms heat control by tem- 
ature at the 13th plate, and auto- 
tic bottoms heat control by differen- 
temperature across a 10 - plate 
er section. This last method is re- 
to be satisfactory. 
This temperature control application 
s confronted with several interesting 
rice conditions. First and foremost, 
rument engineers observing tower 
tation were amazed at the time it 
for a change in reboiler steam 
to be reflected in temperature 
nge throughout the tower. Intervals 
5 to 10 minutes were measured, for 





a large steam flow change to begin 
changing the 13th plate temperature. 
On hand control it was felt by many op- 
erators that one change per 30-minute 
period was the maximum that could be 
made without danger of serious upsets. 
In the rough and ready language of the 
refinery it was said “make a change 
today and see the effect tomorrow.” 
A second item which contributed its 
share to the problem was an old 
“friend” of temperature control, 
namely condensate removal. With the 
reboiler temperature around 150°F., 
and heat transfer surface designed for 
exhaust steam, a reboiler steam pres- 
sure below atmospheric was expected. 
To discharge the condensate, the Aruba 
unit was designed with a condensate 
drum vented back to the reboiler. A 
level controller operated a pump dis- 
charging the vacuum condensate to the 
regular system, Other units were de- 
signed with so-called “pumping traps.” 


a 100° F. span iron-constantan pyro- 
meter of the galvanometer type. This 
proved unsatisfactory, due to the limits 
of industrial galvanometer character- 
istics, and the range was changed to 
350° F. Recent developments in pyro- 
meters without galvanometers, using 
electronic amplification, have allowed 
the use of the narrow ranges, with 
excellent results. 

The question could be raised, “Why 
not use resistance thermometers?” This 
was done on some pure product work, 
with good operating results. Resistance 
thermometers, however, are _ heartily 
disliked in refineries due to (1) the 
need for soldering of joints, with a 
consequent safety problem whenever a 
bulb must be replaced, (2) resistance 
troubles wherever contacts or switches 
are involved, due to corrosive nature 
of refinery atmospheres, and (3) fra- 
gility of most bulb designs com- 
pared to thermocouples. 
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These traps proved to be consistently 
troublesome and some of the contro! 
difficulties were traced to their opera- 
tion. Because of these difficulties, to- 
gether with other data which became 
available, subsequent designs dispensed 
with the reboiler trap altogether by 
installing the control valve in the con- 
densate line and putting full steam 
header pressure in the reboiler tubes. 
This type of installation, while it is no 
panacea, has given consistently good 
results on temperature control appli- 
cations. 

The isobutane tower application and 
later, during the war, the butadiene, 
toluene and isoprene fractionation ap- 
plications focused attention on the basic 
need in pure product fractionation 
work for temperature equipment with 
small temperature spans, so that 1° F. 
can be seen on the chart and repre- 
sent enough physical movement to 
allow proper control response. On one 
early job an attempt was made to use 


A scrutiny of the Aruba isobutane 
tower control application brings out the 
fact that the fundamental requirement 
is to run for minimum loss of isobu- 
tane in the tower bottoms. Thus, con- 
trol by temperature is essentially in- 
direct control. Control by analysis for 
isobutane in the bottoms would be 
highly desirable. The infra-red absorp- 
tion analyzers offer some hope along 
this line, and trial installations are 
now being tested. 

(Reactor Circuit Coolers) 

Removal of heat in the reaction zone 
involved control of large amounts of 
refrigeration. Early designs such as 
the Aruba unit, built with little back- 
ground knowledge on this point, were 
provided with individual circuit tem- 
perature controllers, to allow for pos- 


sible variations in the alkylation re- 
action in the three circuits, uneven 
results in the heat exchanger type 


coolers, ete. 


Py 
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The tabulation (Table 1) shows the 
field result to be “Instrument not 
needed. Temperature held constant by 
automatic control of refrigerant com- 
pressor suction pressure.” Chart T-3, 
temperature of feed from a reactor 
cooler, illustrates the constant temper- 
ature obtained. As a result of this 
experience, the temperature control 
equipment was removed for use else- 
where in the refinery. Subsequent plant 
designs omitted the temperature con- 
trollers. 


LEVEL CONTROL 


Continuous processes have many 
pieces of inter-related equipment, as 
amply illustrated by the Flow Sheet. 
As a result of inter-relationship one 
of the primary requirements of satis- 
factory processing is stability of the 
temperatures, pressures and flows. 
These temperatures, pressures and 
flows could be held stable even with 
hand adjustment of valves by building 
such storage spaces as reflex drums, 
tower bottoms and vapor spaces large 
relative to the flow rates. By “large” is 
meant a storage space equal to 15 to 
30 minutes of flow. This much storage 
causes such inertia or “flywheel” effect 
that the temperatures, pressures and 
levels change slowly, even though the 
flow rates set by hand operated valves 
are appreciably away from the proper 
average value. 

To build the storage spaces this large 
would add considerably to the required 
investment and in some cases would 
raise questions of practicality. The ac- 
tual holdup time in most cases was in 
the order of magnitude of two minutes. 
The butane tower reflex drum, for ex- 
ample, had a holdup time of 1% min- 
utes based on reflex plus product with- 
drawal. 


The maintenance of stable process 
conditions with such small storage 
space between the inter-related pieces 
of equipment is one of the jobs which 
justifies the expense of the control 
equipment installations. In engineering 
the control installations and in select- 
ing the equipment it is, therefore, es- 
sential that consideration be given at 
all times to the question of stability. 
Several papers dealing with a mathe- 
matical analysis of such problems have 
recently appeared in the literature. 
Such methods are not used by industry 
as (a) the mathematical analysis is 
at best satisfactory only for a single 
or two capacity process, (b) the as- 
sumptions necessary to such an analy- 
sis cannot be set with any reasonable 
precision, and (c) a mathematical an- 
alysis assumes instruments in infinite 
responsiveness and linear relationships. 
With reference to the last points of 
responsiveness and linearity, the in- 
strumentation of this 1939 design and 
also of present 1947 designs misses 
both by uncomfortably wide margins. 


In place of a mathematical analysis, 
the guidepost used in the design work 
was based on experience with storage, 
or “holdup time” as it is sometimes 
called. For example, on level control 
the volume of liquid within the range 
of the level controller, expressed in 
terms of the number of minutes of flow 
rate it represents, is the major con- 
sideration. The second consideration is 
the need for stability (excellent, mod- 
erate or unimportant) as established 
from a study of the process together 
with experience. 
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TABLE |. Tabulation of instrumentation Changes 


(for purposes of this paper, tabulation covers only those instrument applications discussed jy 


Application Instrument 


Pressure : 
Control 


Indicating controller with 
adj. prop. band and adj 
reset. 


Propane Level 
Drum 


controller with 
band and adj 


Recording 
adj. prop 
reset. 
Valve, 10 in., 
butterfly 


Pressure: Isobutane Tower 


air operated 


with 
adj 


controller 
band and 


Butane Tower Recording 
adj. prop. 
reset. 
Valve, 6 in. 
butterfly. 


Pressure: 


air operated 


: No. 1 Circuit Feed Mercury manom., pneumatic 
transmission recording 
controller with adj. prop. 


band. 


No. 2 Cireuit Feed Mercury manom., pneumatic 
transmission recording 
controller with adj. prop. 


band. 


Mercury manom., pneumatic 
transmission recording 
controller with adj. prop. 
band. 


No. 3 Circuit Feed 


Mercury manom., pneumatic 
transmission recording 
controller with adj. prop. 
band. Reflux accumulator 
record on same chart. 


: Recycle Isobutane 


Potentiometer recorder 
controller with adj. prop 
band and adj. reset 


Temperature: No. 1 Circuit 


Cooler 


Temperature: No, 2 Circuit 


Cooler 
Temperature: No, 3 Circuit 
Cooler 
Potentiometer recorder 
controller with adj. prop. 
band. and adj. reset. 


Temperature: Isobutane 
Tower Reboiler Vapor 


Temperature: Butane Tower 
Reboiler Vapor 


Rerun Tower 10 inch. range ball float 
indicating level controller 
with adj. prop. band (to 
max. of 80% & adj. 
reset. Float also operates 
switches for 3-light signal. 


Level: 
Accumulator 


Level: Isobutane Tower 
Reboiler 


Level: Spent Butane 
Accumulator (Butane 
Tower Reflex Drum) 


except reset omitted. 


Chart L-1 shows the record of flow 
through the butane tower reflex drum 
level control valve. This is not a stable 
record as the flow rate changes 
abruptly at unpredictable times. This 
is true despite the fact that flow of 
condensed vapor to the drum and reflex 
from the drum were entirely stable. 
The jumpy action is the result of the 
inability of a short range ball float 
level controller to follow the level 
closely, plus the fact that it is not 
unusual for the level of such a drum 
to change one-half inch or so for no 
apparent reason. Half an inch on an 
8-inch range with a maximum propor- 
tional band setting of 100% represents 
a large change in control valve open- 
ing, with a consequent large change in 
flow rate through the control valve. 

Experience on many units indicates 
that an 8-inch ball float level controller, 


Changes Reason 


None ied 


None to instrument 


Perfect cont 
pressure 

which posit 
needed, Cor 


Satisfactory 


Installed valve positioner 


None to instrument 


Perfeet contr 
pressure is 
which positi 
needed. Cor 
satistactory 


Installed valve positioner 


added to 
Orifice size 


Prop. contri 
dering of 
due to line 
changes. Rate 
differential 
3500 to 510 


Adj. reset 
controller. 
inereased 


added to 
Orifice size 


Prop. contri 
dering of 
due to line 
changes, Rate 
differential 
3500 to 


Adj. reset 
controller. 
increased. 


5100 


added 
Orifige 


Prop. contro 
dering of cor 
due to line pri 
changes. Rate 
differential ch 
8500 to 5100 


Adj. reset 
controller. 
increased. 


None 


Not required 

controlled indir 
pressure contri 
eration compri 


Instrument removed 


” 


Control not satis 
Better with 
but hand contro 
by operators 


Replaced with indicator 
controller with more direct 
mechanical tie-in from galv. 
to control mechanism. 


None —_ 


Due to 
alkylate to storage flow 
was unstable, ever 
slowest reset. Ins 
satisfactory. 


Reset removed ictior 


Replaced by control mech. More stable flow 


allowing adj. prop. band to quired and obtair 
approx. 150007, reset 
included. 


None 


even when connected to the contr 
instrument through a_ grease-packe' 
stuffing box, can not be counted ont 
do any better job than is indicated bj 
Chart L-1. In fact, Chart L-1 repre 
sents as stable a flow as has been see! 
from such an instrument. Charts l- 
and L-3, which are taken from a simj 
lar process unit at another locatiol 
are more typical of the unstable flovy 
to be expected. es 
Process units currently being & 
signed are being provided with eithe 
the differential type or the displace 
ment type level controllers. The differ 
ential type utilizes a mercury mano! 
eter, bellows, or force balance device! 
measure the level. The primary ¢ 
ments of these devices are very sims 
ot those used for flow measuremelt. 
The displacement type utilizes a ' 
tively long tubular member which 's 
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CHART T-3 c= moe 
TEMPERATURE OF OUTLET —{— 
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‘ighted that it always tends to sink. 


ne measurement of level in such a 


® is made by weighing the tubular 
splacer member and calibrating the 
strument directly in terms of level. 
These two types have proven satis- 
ory where the ball float has not. 
© difference is considered to be due 
(1) ability of the instrument to pick 


P changes in level that the ball float 
2 not pick up; and, (2) ranges are 











kept long as compared to the short ball 
float travel, such that a level change 
of %-inch represents a much smaller 
change in control valve position. In 
effect, this latter point is equivalent to 
saying that the proportional band in 
terms of inches of level had been wid- 
ened enormously. In addition, where 
the ball float instrument was usually 
limited to 100% proportional band, in- 
struments on current jobs have adjust- 






















































































ments which go to several times this 
value. 

The excellent results obtained with 
the differential and displacer types are 
typified in Chart L-4. This float chart 
was obtained on an application in 
which a ball float type instrument was 
replaced by a long range (36 inches) 
differential type, due to inability of the 
ball float equipment to give stable flow. 


CONTROL ACTION 

For control of continuous processes 
a discussion of types of control action 
required is always of interest. Exam- 
ination of the charts and of the record 
of changes uncovers the following 
points: 


Flow Control 


The flow controllers on the Aruba 
unit were of the mercury manometer, 
pneumatic transmission type, with pro 
portional control action. Reset was not 
originally included but the tabulation 
shows that reset was added to the 
three circuit flow controllers. Charis 
C-1 and C-2 are typical of the results 
ebtainable with proportional control 
alone. Such results are not perfect flow 
control. The offsetting of the record 
vccurs when load or pressure changes 
take place. Such offsetting is inherent 
when proportional control is used alone. 


The minimum proportional band set 
ting in such cases is approximately 
10%. 

In order to obtain stable non-cyclic 


flow control with such a narrow pro- 
portional band, it is necessary to se- 
verely restrict the opening of the ad- 
justable needle valve in the mercury 
manometer connecting U-tube. This 
naturally impairs the responsiveness 
of the metering portion of the control 
installation, but the U-tube can not be 
opened further without a larger pro- 
portional band setting being required 
for non-cyclic ‘control, with consequent 
larger offsets. For an unrestricted U- 
tube, the required setting was found 
to be in the range of 40% to 60%. 

Thus, for “compass circle” flow con- 
trol, with or without a restricted U- 
tube, reset is essential. For an unre- 
stricted U-tube reset must be employed 
or offsets will be so large that they 
will destroy any semblance of the flow 
record to flow control. Since obtaining 
this field experience in 1939 and 1940 
all flow controllers have been speci- 
fied with reset. 


Level Control 

In theoretical discussions of level con 
trol the point is sometimes made that 
with any given set of conditions, and 
with proportional control only, the sta- 
bility of flow through the valve wil! 
suffer somewhat if reset is added. This 
is readily apparent when it is con- 
sidered that with a low level, for in- 
stance, the action of the reset is to 
close the valve beyond what the pro- 
portional control calls for, in order to 
drive the level back to the set point. 

As mentioned, this is a theoretical 
point. Thus, it is of interest that the 
tabulation in Table 1 under “Liquid 
Level, Rerun Tower Reflex Drum” 
indicates that the point was demon- 
strated. The original application in- 
corporated proportional pius reset ac- 
tion. The comment is “due to action of 
automatic reset, the alkylate flow to 
storage was unstable, even with slowest 
reset rate. Results satisfactory after 
change to proportional control only.” 
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In view of the above, the comment 
under “Liquid Level, Isobutane Towei 
Reboiler” may be confusing. The orig- 
inal equipment was identical to the 
level controller on the rerun tower re- 
flux drum. The flow record, as in the 
rerun tower reflex drum application, 
was not sufficiently stable. The correc- 
tion, however, was quite different. An 
instrument was used which retained 
reset, but incorporated proportional 
band adjustability to approximately 
1500%. It is unfortunate that flow 
charts are unavailable to show flow 
stability obtained before and after the 
change. The recorded observation in 
the tabulation of Table 1, plus records 
of the butane tower operation, show 
that the change produced the required 
flow stability. Any consideration of 
this type of instrument must be tem- 
pered with the thought that as soon 
as the level deviates four inches from 
the set point (mid-point of instrument 
range) the limit stops come into use, 
with the resultant large change in flow 
rate. 

Fundamentally, although the changes 


to the two level control installations 


Section News 
Continued from page 867) 
and sometimes by audience volun- 


it was evident that instrument men 
better than to talk about in- 


experts 
teers), 
like nothing 
struments, 
-Max E, KAUFMAN, Corr. 


CUMBERLAND 
The Cumberland Section held its regular 
monthly dinner meeting Tuesday, Febru- 
ary 24, at the Hotel Algonquin, The speaker 
of the evening was Mr. D. E. Garr, General 
Electric Company, Schenectady, N, Y. 
The subject of Mr. Garr’s talk was “Elec- 
tric Positioning Systems of High Accuracy 
for Industrial Use.” The talk concerned 
servo-mechanisms used in relatively 
powerful positioning systems and their ap- 
plication to process control. His very inter- 
esting talk was well illustrated with slides. 
G. WILLIAM HARRISON, Corr. 


as 


DETROIT 

The January meeting featured Mr. T. 8S. 
Cawthorne who described the various types 
of instruments used in A-C measurements: 
outlined the fields of use of various types 
of measuring elements, and their accuracy 
in relation to various conditions of fre- 
quency and wave-form. He also covered 
the history of certain types of meters and 
the various methods of primary calibration. 
During the question period one question in 
particular struck ye correspondent’s bump 
of curiosity, “At what frequency does a 
current cease to be a-c and become d-c?”’ 
The February meeting was highlighted by 
am very complete discussion of the “Char- 
acter and Application of Thermistors,” pre- 
sented by Mr. J. E. Tweeddale of Western 
Electric Company. Mr. Tweeddale described 
the Thermistor as a very efficient tempera- 
ture-sensitive conversion. element having a 
negative temperature coefficient, and ex- 
plained a number of applications of ther- 
mistors in thermometry, as a bolometer for 
use in infra-red spectrometry, in vacuum 
systems, anemometers, and as an automatic 

gain control in vacuum tube amplifiers. 
The non-credit course in instrumentation 
recently inaugurated by the University of 
Michigan at the instigation of the Detroit 
Section of the ISA, started off very suc- 
cessfully with 71 in attendance, including 
one of the fair sex. Members Jim Gambrill 
and Tom Nisbet of the Section Education 
Committee, who were responsible for start- 
ing the train of events that culminated in 
this course, deserve our sincere thanks for 
their part in making the course available 
to instrument men and women in this area, 
W. E. WILSON, Corr. 


EASTERN NEW YORK 

The March 2nd meeting, held at Siena 
College in Loudonville, featured Mr. Perry 
Borden of the Bristol Company, who braved 
some very inclement weather in order to 
address a small (for the same reason) 
but appreciative audience on the subject 
of “Telemetering.” 
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referred to produced a desired correc- 
tive action, th ball float equipment, 
with its short range of 8 inches, accen- 
tuates level control to the detriment 
of flow stability and does not take 
advantage of the storage which is built 
into the process equipment. To the level 
controller, only that storage within its 


Mr. Borden teuched briefly on the early 
history of ‘“‘Telemetering’’ and then dis- 
cussed, in essence the various methods and 
modern means of the subject. 

So appreciative was the audience that 
the meeting had to be adjourned at 10:30 
so that those who had to drive home 
through the sleet and snow storm would 


arrive at their destinations by morning. 
V. J. CLAFFIE, JR., Corr. 


GULF COAST 
Coast Section held 
Tuesday, the 23d, at Lamar 
College, Beaumont. Mr. R. L. Nichols, In- 
strument Foreman at Magnolia Petroleum 
Company, and Director of this Section, led 
a discussion on “Control of Reboilers.” 
Slides and drawings were used to illustrate 
the discussion, 

Forty members and visitors were present, 
most of whom entered into the lively ques- 
tion and answer period. 

—A,. E. 


The Gulf its March 


meeting on 


3UNN, Sec’y. 
KANSAS CITY 

On February 24th the Kansas City Sec- 
tion met at the Crossroads. The basic lec- 
ture, “Air Control’, was presented by Gor- 
don Burke, of Burke Engineering Company 
of Kansas City. After explaining the direct 
acting pressure regulator, the self-contained 
temperature controller, and the lever type 
liquid level controller, he then developed 
the principle of the simple pilot operated 
air control system. 

The speaker of the evening was Oliver L. 
3outros. of Boutros Instrument Laboratory, 
Kansas City. who presented an illustrated 
lecture on “High Speed Photographic Ex- 
posure.” The talk dealt with the principal 
instrument aspects of the Light Integrator, 
which sums up the total amount of light 
during a 5 to 100 microsecond exposure. He 
had with him experimental samples of the 
instruments used, In addition, he showed 
the Western Electric Company's “Fastax”’ 
film. 

Everyone present thoroughly enjoyed this 
“local talent” program, 

—W. A. ReIcHow, Corr. 

LOUISVILLE 

A “Stump the Experts” program was 
presented at the February 24th meeting of 
the Louisville Section. The experts, chosen 
from the local membership, were Messrs. 
Delmas C. Little, Pearce Grose, Melvin 
Johnson and Allen Cook. E. H. C. Brown 
acted as chairman and kept the ball rolling. 
Questions from the floor began with “Ex- 
actly why does a Bourdon tube tend to un- 
curl under pressure?’ This simple begin- 
ning broke the ice and questions began to 
pop from all sides, leading to developments 
and ramifications which were at times very 
absorbing. 

Two films from the General Electric Com- 
pany’s film library concluded the meeting. 

A dinner meeting is planned for April 
27th, the speaker to be Mr. Sid Parks and 
the subject “Aerial Photography.” 
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Haner, the speaker of the eve- 
bs LS Haner’s subject was “The Prob- 
; jn Establishing an Industrial Electron- 
Research Laboratory. : 
Mr, Haner is in charge of, and recently 
“plished, the Industrial Electronics Re- 
= h Laboratory at the E. I. DuPont de- 
‘ours & Company River Road Plant in 
“‘talo. He was therefore extremely well 
nalified to speak on this subject, and his 
Pe accompanied by slides showing various 
inds of equipment, was of very definite in- 
rest to all present. — 

Mr. Haner opened his talk with a very 
mple but precise definition of ‘“electron- 
-" carried through with description and 
ation of various types of electronic 
nuipment, and closed with a summary of 
ical and engineering standards which 
uid well be applied to all types of eauip- 

—W. J. SOMMERS, Corr. 
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NIAGARA FRONTIER 

The March meeting of the Niagara Fron- 
er Section was held on the 22nd at the 
ow York State Institute of Applied Arts 
Sciences in Buffalo. : 

The speaker of the evening was Dr. 
eph A. Bergantz, Chemical Engineer 
the Buffalo Electricochemical Co., Inc., 
onawanda, N. Y. whose subject was “In- 
ruments and Atomic Energy.” Dr. Ber- 
antz, a8 an army Officer during the war, 
4s connected with the Manhattan District 
oject, He explained very interestingly 
veral of the processes carried out at Oak 
jige and the Hanford Plant in the State 
Washington, and described briefly these 
ojects indicating the immensity of their 
ve, Dr. Bergantz brought out the fact 
hat the Manhattan District function was 
ocurement only, and that he and his 
lliow workers were as much surprised as 
yone else when the first bomb was 
opped at Hiroshima, 

During the question period following this 
teresting talk, the discussion centered 
ound radio-activity given off by workers 
s they filed out at the end of their shift, 
s indicated by Geiger counters, Dr. Ber- 
ntz stressed the fact that the processes 
rried out at Oak Ridge would have been 
possible without instrumentation, the 11 
ile long instrument panel not only did the 
b efficiently, but contributed in great 
easure to the fact that not one single 
e was lost through exposure to radio- 
tive material, Instrumentation made re- 
ote control possible. 

Following the speaker, nominating com- 
ittee chairman George Kellner directed a 
ief discussion of nominations for officers 
be elected at the April meeting. As 
minations were deemed incomplete at the 
dd of this discussion, it was decided that 
complete list of those names be published 
the next issue of the “Frontier Trans- 
itter,” to be released about April 19. 
—W. J. SOMMERS, Corr. 


. 


The 28rd meeting of the Oak Ridge Sec- 
pn, held March 3. 1948, was opened with 
brief but excellent report on the financial 
ture of our recent “smoker.” (For bus- 
ss-minded readers, the actual cash out- 
y amounted to less than $30, whereas 
we than four times this amount had been 
bpropriated for the affair. For the secret 
success write our committee chairman, 
J. Ladniak, 317 E. Fernhill, Oak 
dge.) Several new members were acquired 
a result of the smoker. 
The speaker of the evening was Mr. W. 
. Wills, Director of Research, Brown In- 
ument Company, whose topic, “Electronic 
btentiometers as Applied to Voltage and 
brent Measurements,” was found to be 
host educational and well presented. 
“Walt” Wills, being and old Prof. at 
high and Haverford Universities, was 
ht at home with the blackboard and in- 
cate circuits, Pointing out the character- 
ies of each component part and the inter- 
ationship between elements, he gave the 
dience a detailed schooling on the entire 
it. Indeed, it was an evening well snent. 
—J. O. ALEXANDER, Corr. 


RICHLAND 
resident E, See Day opened the regular 
bruary meeting at the Sacajawea School 
th 90 members and 15 visitors present. 
L. Pollock of the membership committee 
ported 115 members have joined the Rich- 
d Section and more are expected soon. 
is felt that this is a fair number for a 
tion only three months old, and should 
* Richland among the larger new Sec- 


The first draft of the Constitution and 
-Laws Was presented by H. C. Bodmer, 
prepared by the Constitution Committee. 
it is acceptable to the majority it will be 
aro ved at the next meeting. 

mr. H. T. Sawyer, Seattle manager of the 


Bailey Meter Company, presented the prin- 
cipal address of the evening on the subject 
“Flow Measurement.” He discussed the 
various primary flow measuring elements 
and described some of the problems that 
come up when one is asked to measure cer- 
tain types of flow. Different types of indi- 
cating and recording instruments were ex- 
plained and illustrated. 

The talk was capably presented and 
aroused considerable interest, A stimulating 
question and answer period concluded this 
pert of the program. 

Concluding the evening, the General Elec- 
tric sound movie, “Naturally It’s F-M”, was 
shown. It explained in simple language the 
fundamentals of A-M and F-M broadcast- 
ing. 

Following adjournment the group enjoyed 
tasty refreshments arranged for by the pro- 
gram committee. —JOHN FLICKINGER, Corr. 

; ST. LOUIS 

The St. Louis Section enjoyed the largest 
turnout of the season at the March meeting 
on Wednesday, the third, when more than 
150 members and guests attended the dem- 
onstration and lecture by Mr. Richard N. 
Pond of Taylor Instrument Companies on 
the subject ‘“‘Basic Control Principles.” 

Mr. Pond began by discussing the various 
control actions which may be incorporated 
in a control mechanism, and showed curves 
illustrating the effect of each of the control 
actions—on-off, proportional, reset, and pre- 
act or rate control. The elaborate demon- 
stration equipment was then put into opera- 
tion and the various methods of control 
were applied to an actual process. with the 
results being shown on a specially con- 
structed 30-inch strip-chart recorder, 

Mr. Pond and the Taylor Instrument 
Companies are to be complimented on the 
masterful job in presenting clearly and con- 
cisely the difficulties presented in control 
problems, and the methods available for 
their solution. The educational job they are 
doing should make possible the design of 
more processes along controllable lines, as 
the factors making for a controllable pro- 
cess are emphasized.—H. E, ZEFrrreNn, Corr. 


SOUTH BEND 
The South Bend Section held its annual 
election of officers on February 12, 1948. 
The offices were filled as follows: 
President—George FE. Gilliam, Brown In- 
strument Company. 
Vice-President—Orvel Riggs 
Treasurer—Marius Wolf, U.S. Rubber Co. 
Secretary—Charles KE. Williams, U. S. 
Rubber Co., Mishawaka, Ind. 
Director—Prof. J. G. Buck, University of 
Notre Dame 
These officers assumed their new duties 
at the March meeting, held on Thursday, 
March 4th, at which meeting Dr. Bernard 
Waldman, Associate Professor of Physics, 
University of Notre Dame spoke on “Some 
Instrumentation in Atomic Enerey.” 
—Marivus Wotr, Corr. 


SOUTH TEXAS 
The South Texas Section held its month- 


1.S.A. 


Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA, 1117 Wolfen- 
dale St., Pittsburgh 12, Pa. 


GAUGE ENGINEER, Excellent oppor- 
tunity for a man who has had com- 
plete design and engineering expe- 
rience in the development and manu- 
facture of Bourdon Tube gages and 
instruments of a similar nature, This 
opening is the opportunity of a life- 
time for an experienced man who 
would like to better himself finan- 
cially and otherwise by joining a firm 
of national prominence. Replies will 
be held strictly confidential. Location 
Wisconsin. Box 125. 

- . . 


ASSISTANT SALES MANAGER wanted 
as permanent addition to the sales 
stafY of growing manufacturer, This 
is an unusual opportunity for a man 
who has a basic sales knowledge of 
instrumentation and pneumatic cir- 
cuits. Write fully stating education, 
experience and salary desired, Loca- 
tion Philadelphia. Box 126. 

. . * 

DESIGN AND DEVELOPMENT ENGI- 
NEER with experience in the manu- 
facture of Bourdon Tubes and Pres- 
sure Gauge Movements, preferably a 
man with mechanical engineering 
background, Electronic experience 
also desirable. Salary open. Location 
California, Box 127. 





ly meeting Tuesday evening, March 2, in 
the Central Power & Light Company audi- 
torlum, 

The meeting was conducted by Vice-Pres- 
ident Cecil Carson in the absence of Pres 
ident William Rock who, much to the sur 
prise and regret of the membership, has 
been transferred to Houston. Mr. Carson 
was assisted by Executive Secretary and 


Director Homer Givens, who has never 
missed a meeting nor lost an _ election, 
although he drives 80 miles to attend 


meetings. 

The confused speaker of the evening was 
ye scribe, who spoke on the history of 
aircraft instruments, and the pioneers in 
the development thereof. The talk was made 
without incident, the members having been 
searched for concealed vegetables before 
entering. 

We are hopeful that arrangements can 
be made in the near future for meshing 
our meetings schedule with those of the 
Houston and Beaumont (Gulf Coast) 
groups, L. Ne&EDHAM, Cor 


SOUTHERN MICHIGAN 
(Received too late for the March issue) 
The speaker at the February meeting was 

Mr. F. G. Tatnall of the Baldwin Loco- 
motive Works, Philadelphia, Pennsylvania, 
who spoke on “Strain Gages.” Mr. Tatnall’s 
humor, as well as his complete knowledge 
of the subject, made the talk delightful and 
instructive. He outlined the important mile- 
stones along the road to the development 
of the SR-4 strain gage, and explained the 
various applications of such gages today 
in studying stresses in structures, aircraft, 
ships, railway tracks, cranes, machines, 
etc. 

The opening gun of the March 10th 
meeting was a_ short pep talk by Ken 
Mead, Section Director, on the advantages 
of belonging to the ISA. The main speaker 
of the evening, introduced by Program 
Chairman Wade Allen, was Dr. Howard 
C. Hardy of Armour Research Foundation, 
Chicago, who spoke on “Sound and Vibra- 
tion Measurements.” 

Following an opening discussion of the 
characteristics of various types of sound, 
as well as the characteristics of the human 
ear, Dr. Hardy described with the aid of 
slides several instruments for measuring 
and analyzing sound and vibration. 

The discussion period was very inter- 
esting and covered such topics as the bat’s 
“radar” system, how the deaf can see sound 
and learn to talk by watching the designs 
on a screen, etc. R. J. SCHOFIELD, Corr 


WASHINGTON 

Since everything these days is super, 
hyper or ultra, the subject of the February 
meeting of the Washington Section was 
quite in line—‘‘The Supersonic teflecto- 
scope.” In brief, the Supersonic Reflecto- 
scope is an instrument for exploring the 
interior of materials by transmitting into 
them a short burst of high frequency sound 
and then listening to the echoes. The mag 
nitude of the echoes and the elapsed time 


EMPLOYMENT SERVICE 


INSTRUMENT SUPERVISOR to have 
charge of laboratory doing calibra- 
tion work on voltmeters, ammeters, 
wattmeters, pyrometers, etc, Must be 
experienced in temperature recorders 
such as Micromanes, etc, and have a 
knowledge of electronic instruments. 
Capable man would receive approxi- 
mately $5000.00 per year, Location 
New York City. Box 128. 

7 . © 


INSTRUMENT MECHANIC, Large oil 
company in St. Louis, Moe, area has an 
opening for a first-class instrument 
mechanic experienced in oil refinery 
or chemical plant§ Instrumentation. 
Good working conditions, Box 129. 

we s ” 






SALESMAN, experienced, for Eastern Of- 
fice of leading valve and instrument 
manufacturer, Salary and bonus ar- 
rangement, Excellent opportunity for 
right man, Must have car. Box 150. 

° ° . 


MECHANICAL ENGINEER with work 
knowledge of electrical and refrig- 
eration techniques for design con- 


struction, improvement, calibrating 
and testing of engineering specialties 
such as incubators, ovens, baths, ther- 
mostats, relays, etc, This is a job for 
a creative type. Experience necessary. 
Good salary to start and excellent op- 
portunity for advancement, Give back- 
ground, eduenation, experience in first 
letter. Location Washington D. ©. Box 
31. 


~~) 
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Make your tedious weighing job 


Simple and Routine with 
Roller-Smith 


PRECISION BALANCES 


SAVE TIME—SAVE MONEY 


IN ASSAYING— RESEARCH — PRODUC- 
TION CONTROL—ANALYTICAL WORK 


In the Manufacture of 


Chemicals - Textiles - Lamp Fila- 
ments - Radio Tubes - Explosives 
- Watches - Paints - Biologicals 


The Roller-Smith Precision Balance is 
universally used for weighing within 
the range of 3 mg to 150 grams. 
Everyday applications include the 
measurement of liquid surface ten- 
yarn numbering, counting ex- 
tremely small parts by weight, assay- 


sion, 


ing precious ores, weighing diamonds 
and specific gravity determinations. 


The Roller-Smith Precision Balance is 
the result of careful research and 
painstaking design to produce a bet- 
ter means for rapid weighing, 
quality control and uniformity 
in the manufacture of your products. 


The Roller-Smith Precision Balance is 
backed by over 40 years of re- 
search and development experi- 
ence in the engineering of fine prod- 
ucts, Let Roller-Smith help you with 
your weighing problems. 


Write now for the Roller-Smith Pre- 
cision Balance Catalog. 


CT, 


& ~ i wilt 


ROLLER - SMITH 
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echoes and the original signa! 
regarding the internal 
Flaws and other 
de- 


between the 
furnish information 
structure of the material. 
conditions of the material may thus be 
termined. 
Dr. Floyd Consulting Physi- 
excellent 
. one of 
Washington Sec- 
hear. He is 
other Section 
speaker and 
on super- 


A. Firestone, 
cist in Washington, provided an 
presentation of the subject 
the best presentations the 
tion has been privileged to 
highly recommended to any 
which is looking for a good 
wants to be brought up to date 
sonics. 

Fish and chips was in order at the pre- 
meeting dinner which was served at O’Don- 
nell's Seafood Restaurant in place of the 
usual Hotel Harrington. Washington’s post- 
script of the month to those would-be mem- 
bers is “For Instrume ntation Orientation, 
Let ISA Be Your Guide.’ 
—R. E. 


Hapapy, Corr. 


Manutacturerg’ 


In this department we report new literature pertaining to Instrumentation, received from the 
manufacturers. We urge readers to request ONLY those bulletins which will be of value to 


WAYNE COUNTY 
March meeting was hel 
John’s Evangelical Chur: 
items of business were 
next month’s election was ar 
was also announced that Bil 
founder and first president 
County Section, was soon to | 
a new job in Tennessee, 

Mr. Thackara of the Mason 
pany was the speaker of th 
subject was “Level Control.” \ 
of slides, he showed various 
of float and displacement ty; 
explaining torque tube action 
proportiona: and reset units ar 
remote transmission. Probler 
viscous and gaseous liquids we 
and several interface level job 
trated and described, 

A model of a new valve p 
also displayed and discussed 

—JOHN MacP; 
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them. Use the Postage-free Order Card on Page 379. 





Micrometer, 4-page 
and describes 


Electronic 

2 11” bulletin pictures 

maker's micrometer which “provides the 

largest linear range of minus or plus 

.0005” or minus or plus .005”. The Graham- 

Mintel Instrument Co., 2443 Prospect 
Ave., Cleveland 15, Ohio, 


P-186 Electronic Cireuit Panel, 2-page 
§%” xX 11” bulletin explains and illus- 
trates the circuit panel which contains 
three octal tube sockets and 18 binding 
posts mounted on a panel. Kepco Labo- 
ratories, Ine., Electronic Instruments 
142-45 Roosevelt Ave., Flushing, N. 


Signal Generator, l-page 5” 

o data sheet announces maker's 
“Pocketracer,” an R.F. and audio signal 
source of the multivibrator type fo 
quick analysis of circuit § difficulties. 
Radex Corp., 2076 Elston Ave., Chicago, 
Ill 


P-188 Signal Calibrator, 2-page 

x 11” bulletin introduces maker’s “E 
tro-Cal,” instrument which covers 
1000 millivolts in 8 continuously variable 
ranges; 0-5 volts covered in one con- 
tinuously variable range. Industrial! 
Electronics, Inc., 21 Henry St., Detroit 
1, Mich. 


P-189 Power Supply. 2-page 


Multiple 
pictures and de- 


8%” x 11” bulletin 
scribes “Model 103” multiple power sup- 
ply developed to satisfy the need for a 
source of power that would supply four 
commonly used voltages from a singie 
eompact unit. Kepco Laboratories, Iinc., 
142-45 Roosevelt Ave., Flushing, N. Y. 


P-190 Remote Torque Control System. 
8-page 8%” X 11” Bulletin 711-21 charts 
and explains company’s remote torque 
control system which can be supplied to 
operate from either single-phase, 115- 
volt, 400-cycle power or from singie- 
phase, 110-volt, 60-cycle power. Eclipse- 
Pioneer Div., Bendix Aviation Corp., 
Teterboro, N. J. 


P-191 “Wheeleco Comments.” 
81%” xX 11” Vol. 7, No. 2 issue 
house organ features an article on “Re- 
modeled U.S. Rubber Boiler Room Fea- 
tures Wheelco Flame-otrols.” Wheeico 
Instruments Co., Wheelco Blidg., Harri- 
son and Peoria Sts., Chicago 7, Ill. 


P-192 Stainless Steel Vacuum Flasks. 
6-page 3%” XK 8% folder describes 
“Dewar” flasks with. these features: un- 
breakable, explosion-proof, built-in ra- 
diation shield, repairable .if damaged, 
ete. Scientific Glass Apparatus Co., Inc., 
49 Ackerman St., Bloomfield, N. J. 


4-page 
of this 


Signal Generator. 
Bulletin 132 gives 
four new u 


P-193 New 
814” x 11” 
information on 
720 FM Signal Generator, 
Model 8073, Servicette, Models 
4712 and the Modernization VU) 
testers. Radio City Products 
52 W. 25th St., New York 1, 


P-194 Liquid Level Controls. 
814” x 11” bulletin present 
ciple and operation of maker’ 
relays, induction relay swit 
enclosures, starter and relay 
tions, etc. B/W Controller C< 
Maple Rd., Birmingham, Mich 

P-195 Wire. 
81%” xX 11” -4881 
complete new line of high 
thermocouple wire for measu! 
temperatures in industrial proc: 
laboratories. General] Electric 
Department, Schenectady, N. ¥ 


P-196 
R14” ¥ 


Thermocouple 
Bulletin GEA 


Internal Comparators. 
11” Circular No. 499 pictur 
describes “Electrolimit”’ instrument 
signed to gage the internal diamete! 
parts. Pratt & Whitney, Div 
Bement-Pond Co., West Hart 
Conn. 


P-197 
11” Bulletin 
megohmer, a 
ohmmeter, ac 
Herman H. Sticht Co., 
Place, New York, N. Y. 

P-198 Miniature Speed 
page 8%” X 11” Bulletin 
ccmplete information on miniaturé 
changers for instruments, contro! 
lators or any small power devic: 
ron Instrument Co., 432 Lincoln } 
ver 9, Colorado, 

P-199 
Devices. 
148 completely 
medium and li 


Insulation Tester. 4-pag: 
No. 441 announces 
combined insulation 
voltmeter, dc 
Tne., 


Relays and Electrical 
24-page 8%” X 11” Cat 
indexes company 
ght duty relays, 

cuit relays, special relays, etc., 

Potter & Brumfield Sales 
Washington Blvd., Chicago 6, 


P-200 100-volt 60-cycle Amplifier. 
pege 8 1b ” \% 11” folder pictures a! 
scribes “‘Type 
fier. Manning, 
port 2, Conn. 

P-201 “Ceneo News Chats.” 26 
59 Spring 1948 issue of this houss 
contains articles on Luther Bu! 
fraction of gases, ball and sock 
ete. Central Scientific Co., 17! 
Park Rd., Chicago 13, Ill. 


‘ 
Co 
TI) 


Maxwell & ee Bri 


143 LA Microse mp i 


Changers. 
No, 100 gives 





